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(57) ABSTRACT

A method of manufacturing a print head includes a first step
of finding first light quantity related data showing a light
quantity in a light spot formed by lighting up each of light-
emitting units by a driving unit by using a first threshold, a
second step of finding first magnitude related data showing a
magnitude in the light spot formed by lighting up the light-
emitting unit by the driving unit by using a second threshold,
a third step of finding first ratio data showing a ratio between
the first light quantity related data and the first magnitude
related data, a fourth step of finding light quantity correction
datato the light-emitting unit forming the light spot as a target
by using the first ratio data, and a fifth step of retaining the
found light quantity correction data to the print head.

10 Claims, 12 Drawing Sheets
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METHOD OF MANUFACTURING PRINT
HEAD, PRINT HEAD AND IMAGE FORMING
APPARATUS, USING LIGHT DENSITY DATA
FOR PRINT HEAD CORRECTION

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority under 35 USC 119 from
Japanese Patent Application No. 2014-8957 filed on Jan. 21,
2014, the disclosure of which is incorporated by reference
herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method of manufacturing
a print head used in an image forming apparatus, the print
head, and an image forming apparatus provided with the print
head.

2. Description of the Related Art

For laser printers or copiers, it is known to use a print head
adopting an LED array or an organic EL. array as a light
source, and a rod lens array, as an exposure device. This print
head can be sized to be extremely smaller as compared to an
exposure device of a system using a semiconductor laser and
a polygon scanner. Therefore it is possible to downsize the
laser printer or copier.

Incidentally in the print head, one light source in the print
head is associated with one dot of an image individually (for
example, one-to-one) to perform image formation, but there
occur variations in characteristic of each of the light sources,
for example, due to manufacturing errors. Then, in the print
head, the variations in characteristic of each of the light
sources give an adverse influence on each dot in the formed
image to generate a longitudinal streak (density unevenness)
in the formed image. Therefore, the print head is configured
such that each of the light sources is driven by using light
quantity correction data (light quantity correction value) to
each of the light sources to appropriately adjust the light
quantity of each of the light sources, thus preventing the
generation of the longitudinal streak.

A method of correcting the light quantity of a light write
head is considered as a method of generating the light quan-
tity correction data in such a print head (for example, refer to
Japanese Patent Laid-Open No. 2001-270146). According to
this light quantity correction method, a third correction coef-
ficient row is found based upon a first correction coefficient
row in a case of correcting optical output in such a manner that
a diameter of a light spot is uniform and a second correction
coefficient row in a case of correcting the optical output in
such a manner that optical output of a luminous point is
uniform, to make the image density uniform. In consequence,
in the print head to which this light quantity correction
method is applied, the optical output of each of the light
sources is corrected by the found third correction coefficient
row, thus making it possible to prevent the variations in image
density of the formed image.

Inregard to another method of generating the light quantity
correction data in the print head, there is disclosed a method
of measuring characteristic points (light quantity, luminous
diameter, and luminous area) in the luminous intensity to
determine light quantity correction data of adjusting the light
quantity of each of the light sources, based upon the charac-
teristic points (for example, refer to Japanese Patent Laid-
Open No. 11-227254).
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Besides, there is disclosed a method of correcting the light
quantity of each of the light sources in such a manner that an
area exceeding a predetermined threshold from a point of
view of the luminous intensity is constant in the print head
(for example, refer to Japanese Patent Laid-Open No. 2002-
370401).

Besides, there is disclosed a method of correcting the light
quantity of each of the light sources in such a manner that the
light amount exceeding a predetermined threshold in a beam
profile of each of the light sources is constant in the print head
(for example, refer to Japanese Patent Laid-Open No.
11-342650).

Besides, there is disclosed a method of producing light
quantity correction data to adjust the light quantity of each of
the light sources in such a manner that a cross-sectional area
in any luminous intensity in a beam profile of each of the light
sources is within a desired distribution in the print head (for
example, refer to Japanese Patent Laid-Open No. 2001-
322310).

In this manner, according to the conventional print head,
each of the light sources is driven by using the light quantity
correction data produced in such a manner that the light
quantity, the luminous diameter or the luminous area in each
of the light sources becomes a constant value or approaches
the constant value.

The conventional print head, however, can suppress the
generation of the longitudinal streak in the formed image, and
cannot sufficiently prevent the generation of the longitudinal
streak. Therefore the print head that drives each of the light
sources by using the above-mentioned light quantity correc-
tion data has room for improvement from a point of view of
appropriately preventing the generation of the longitudinal
streak.

SUMMARY OF THE INVENTION

The present invention is made in view of the foregoing
problems in the conventional print head, and an object of the
present invention is to provide a method of manufacturing a
print head that can appropriately prevent generation of a
longitudinal streak.

To achieve the above-mentioned object, there is provided a
method of manufacturing a print head according to an aspect
of'the present invention, which includes a substrate on which
a plurality of light-emitting units are provided to be arrayed,
and a driving unit that drives each of the light-emitting units,
wherein a light spot is formed on a field by each of the
light-emitting units, including a first step of finding first light
quantity related data showing the light quantity in the light
spot formed by lighting the light-emitting unit by the driving
unit by using a first threshold, a second step of finding first
magnitude related data showing the magnitude in the light
spot formed by lighting the light-emitting unit by the driving
unit by using a second threshold, a third step of finding first
ratio data showing a ratio between the first light quantity
related data and the first magnitude related data, a fourth step
of finding light quantity correction data to the light-emitting
unit forming the light spot as a target by using the first ratio
data, and a fifth step of retaining the found light quantity
correction data to the print head.

Inthe method of manufacturing the print head according to
the aspect of the present invention, it is possible to manufac-
ture the print head that can appropriately prevent the genera-
tion of the longitudinal streak.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic cross section showing an image
forming apparatus provided with a print head manufactured
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by a method of manufacturing a print head according to a first
embodiment of the present invention.

FIG. 2 is a perspective view schematically showing the
configuration of the print head according to the first embodi-
ment.

FIG. 3 is a front view schematically showing the configu-
ration of an LED array chip according to the first embodi-
ment.

FIG. 41is across section showing the configuration of a lens
array, taken along lines I-I in FIG. 2.

FIG. 5 is a graph showing a two-dimensional beam profile
of each of light spots, wherein one lateral axis indicates a
position [um] in a main-scanning direction, the other lateral
axis indicates a position [um] in a sub-scanning direction, and
a vertical axis indicates a luminous intensity.

FIG. 6 is a graph showing a two-dimensional beam profile
of one light spot in FIG. 5, and similar to FIG. 5.

FIG. 7 is a graph showing a one-dimensional beam profile
in the main-scanning direction, wherein a lateral axis indi-
cates a position [um] in the main-scanning direction, and a
vertical axis indicates a luminous intensity.

FIG. 8 is a graph showing a one-dimensional beam profile
in a sub-scanning direction, wherein a lateral axis indicates a
position [pum] in the sub-scanning direction, and a vertical
axis indicates a luminous intensity.

FIG. 9 is a flow chart showing processing of setting light
quantity correction data (light quantity correction value) in
the method of manufacturing the print head according to the
first embodiment.

FIG. 10 is a graph showing a luminosity distribution in the
main-scanning direction on an image formed by the print
head according to the first embodiment, wherein a lateral axis
indicates a position [mm] in the main-scanning direction, and
a vertical axis indicates a difference in luminosity by setting
a reference value as zero.

FIG. 11 is a graph showing a luminosity distribution in the
main-scanning direction on an image formed by the print
head making a constant correction to the light quantity,
wherein a lateral axis indicates a position [mm] in the main-
scanning direction, and a vertical axis indicates a difference in
luminosity by setting a reference value as zero.

FIG. 12 is a graph showing a luminosity distribution in the
main-scanning direction on an image formed by the print
head making a constant correction to a product of X and Y,
wherein a lateral axis indicates a position [mm] in the main-
scanning direction, and a vertical axis indicates a difference in
luminosity by setting a reference value as zero.

FIG. 13 is a flow chart showing processing of setting light
quantity correction data (light quantity correction value) in a
method of manufacturing a print head according to a second
embodiment of the present invention.

FIG. 14 is a flow chart showing processing of setting light
quantity correction data (light quantity correction value) in a
method of manufacturing a print head according to a third
embodiment of the present invention.

FIG. 15 is a flow chart showing processing of setting light
quantity correction data (light quantity correction value) in a
method of manufacturing a print head according to a fourth
embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiments of a method of manufacturing a print head
used, a print head manufactured by this method, and an image
forming apparatus provided with the print head according to
the present invention will be explained with reference to the
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accompanying drawings. [t will be apparent to those skilled in
the art from this disclosure that the following description of
the embodiments of the present invention are provided for
illustration only, and not for the purpose of limiting the inven-
tion as defined by the appended claims and their equivalents.

First Embodiment

A method of manufacturing a print head according to a first
embodiment will be explained hereinafter with reference to
FIG. 1 to FIG. 12, as an example of a method of manufactur-
ing a print head according to the present invention. Together
with it, a print head 30 as an example of a print head manu-
factured by the method of manufacturing the print head, and
an image forming apparatus 10 as an example of an image
forming apparatus provided with the print head 30 will be
explained. It should be noted that in FIG. 2, for easy under-
standing of the configuration of the print head 30, a housing
33 is omitted in illustration, and there is shown schematically
a state of irradiating a charging face of a photoconductor 11
with light.

FIG. 1 is a schematic cross section showing the image
forming apparatus 10 on which the print head 30 manufac-
tured by the method of manufacturing the print head accord-
ing to the first embodiment is mounted. The image forming
apparatus 10 is, as shown in FIG. 1, a multicolor printer of a
tandem system that forms an image of a full color by super-
imposing four colors of black (K), yellow (Y), magenta (M),
and cyan (C). The image forming apparatus 10 includes the
photoconductors 11 as image bearers, charging devices 12,
the print heads 30, developing devices 13, transfer charging
mechanisms 14, and cleaning mechanisms 15 respectively for
the four colors. It should be noted that the configuration
provided for each of the four colors is shown with a sign (K,
Y, M, or C) showing each color attached at the ending of each
numeral in FIG. 1. In addition, the image forming apparatus
10 includes a transfer belt 16, a sheet feeding tray 17, a sheet
feeding roller 18, a transfer roller 19, and a fixing device 21,
which are in common to the four colors.

Each of the photoconductors 11 is rotated in a clockwise
direction in a front view of FIG. 1 as needed. The charging
device 12, the print head 30, the developing device 13, the
transfer charging mechanism 14, and the cleaning mechanism
15 are provided in that order in the rotation direction of each
of the photoconductors 11. In addition, the transfer belt 16
that bridges over in an array direction of them is provided to
be able to circle in a direction equal to the rotation direction of
each of the photoconductors 11 under each of the photocon-
ductors 11.

Each of the charging devices 12 is a charging device uni-
formly charging a surface of the corresponding photoconduc-
tor 11. Each of the print heads 30 emits light onto the charging
face of the corresponding photoconductor 11 (forms each of
light spots SP) to form an electrostatic latent image corre-
sponding to an image of the corresponding color on the sur-
face of the photoconductor 11. Each of the developing
devices 13 supplies toner of the corresponding color to the
surface of the photoconductor 11 to make the electrostatic
latent image formed on the surface of the photoconductor 11
a visible image (explicit image) as a toner image of the cor-
responding color. Each of the transfer charging mechanisms
14 is provided to face the corresponding photoconductor 11
through the transfer belt 16, and transfers the toner image of
the corresponding color formed on the surface of the photo-
conductor 11 on the transfer belt 16. At this time, the transfer
belt 16 has a circling speed set corresponding to a rotation
speed of each of the photoconductors 11, and the toner images
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of'the respective colors formed respectively on the photocon-
ductors 11 are appropriately superimposed on the transfer
belt 16. In addition, in each of the photoconductors 11, the
toner left on the surface thereof without transferring on the
transfer belt 16 is removed by the cleaning mechanism 15.

On the other hand, recording mediums P each, for example,
made of a transfer sheet are accumulated in the sheet feeding
tray 17 arranged under the photoconductor 11. The recording
medium P at the highest position is fed between the transfer
roller 19 and the transfer belt 16 by rotation of the sheet
feeding roller 18 from the sheet feeding tray 17. When the
recording medium P passes between the transfer roller and
the transfer belt, the toner images of the respective colors that
have been superimposed on the transter belt 16 are transferred
together on the recording medium P. Therefore, the transfer
roller 19 functions as a transfer mechanism that cooperates
with the transfer belt 16 to transfer the image made to a visible
image on the photoconductor 11 as the image bearer, on the
recording medium P. When the recording medium P on which
the toner image has transferred is conveyed and passes
through the fixing device 12, the transferred tonner image is
fixed thereon. Thereby, in the image forming apparatus 10, an
image of a full color can be formed on the recording medium
P to output the recording medium P on which the image of the
full color is formed.

The print head 30 includes a substrate 31 and a lens array
32, which are supported in a housing 33 (refer to FIG. 1). The
substrate 31 is provided with a plurality of light sources such
as LEDs or organic ELs lined up (arrayed) in line thereon, and
in the first embodiment, a plurality of LED array chips 34 are
arrayed in line thereon. The LED array chip 34 is configured
of'aplurality of LEDs 35 (light-emitting diodes) that are lined
up (arrayed) in line along a direction where the LED array
chips 34 are arrayed. Therefore the respective LEDs 35 func-
tion as light-emitting units that are provided to be arrayed on
the substrate 31. In the print head 30, the number of the
respective LED array chips 34 (the respective LEDs 35) is set
such that the LED 35 as one light source should be associated
individually (for example, one-to-one) with one dot of the
image (electrostatic latent image) to be formed.

In addition, the substrate 31 is, as shown in FIG. 2, pro-
vided with a plurality of driver ICs 36 thereon. Each of the
driver ICs 36 is provided to drive (light on/off) a light source
out of a plurality of light sources provided on the substrate 31,
that is, the corresponding one out of the respective LEDs 35 in
each of the LED array chips 34. Each of the driver ICs 36
drives each of the LEDs 35 in each of the LED array chips 34
corresponding to the image to be formed, based upon control
by a controlunit in the image forming apparatus 10. Therefore
each of the driver ICs 36 functions as a driving unit that drives
each of the LEDs 35 as each of the light-emitting units. It
should be noted that the driver IC 36 may be composed of a
single driver IC as long as it can drive each of the LEDs 35 in
each of the LED array chips 34 corresponding to the image to
be formed, and may be provided on a substrate different from
the substrate 31, and is not limited to the configuration of the
first embodiment.

Each of the driver ICs 26 has a memory 37 (refer to FIG. 1).
Data such as light quantity correction data (light quantity
correction data CD to be described) for correcting the light-
emitting light quantity at the time of driving each of'the LEDs
35 as a light source is stored in the memory 37. Each of the
driver-ICs 36 can refer to the data stored in the memory 37
and drive each of the LEDs 35 by using the data. Therefore the
memory 37 functions as a memory unit that stores the data to
which the driver IC 36 refers for driving each of the light-
emitting units (LEDs 35). A method of setting the light quan-
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tity correction data (light quantity correction data CD) will be
in detail explained later. It should be noted that the memory 37
is not necessarily provided in the driver IC 36, and, for
example, may be provided on the substrate 31 independently
from the driver IC 36, or a memory in a side of the main body
on which the print head 30 is mounted may be used instead of
the memory 37, and the memory for storing the data is not
limited to the configuration of the first embodiment.

In detail, the light quantity correction data (light quantity
correction data CD) to be described later may be stored (re-
corded) in the memory unit (memory 37 in the first embodi-
ment) provided in the print head 30, that is, may be recorded
and retained in the print head 30. In addition, the light quan-
tity correction data (light quantity correction data CD) may be
stored (recorded) in a memory in the side of a main body
where the print head 30 is provided, that is, may be retained in
the print head 30 without being directly recorded in the print
head 30. Examples of a method of storing (recording) the
light quantity correction data (light quantity correction data
CD) in the memory in the side of the main body may include
methods as follows. As one example, the light quantity cor-
rection data (light quantity correction data CD) is first printed
as a barcode on the print head. According to this example, at
the time of incorporating the print head into an image forming
apparatus body (image forming apparatus 10), the light quan-
tity correction data is read out from the printed barcode, and
the light quantity correction data is associated with the print
head, which is recorded in the memory in the side of the main
body. In addition, as another example, the light quantity cor-
rection data and the identification number corresponding
thereto are stored in a memory device or the like separately
from the memory in the main body, and the identification
number is printed as a barcode on the print head. According to
this other example, at the time of incorporating the print head
into the image forming apparatus body (image forming appa-
ratus 10), the identification number is read out from the
printed barcode, and the identification number is used to read
out the light quantity correction data corresponding to the
identification number from the memory device or the like.
Further, in the other example, the read light quantity correc-
tion data is associated with the print head on which the bar-
code of the identification number corresponding thereto is
printed to be recorded in the memory in the side of the main
body.

The lens array 32 forms an image on a charging face of the
photoconductor 11 with the light emitted from each of the
LEDs 35 in each of the LED array chips 34, and, for example,
may be configured of a micro lens array, a refractive index
distribution type rod lens array or the like. In the first embodi-
ment, the lens array 32 uses a refractive index distribution
type rod lens array. The lens array 32, as shown in FIG. 4,
includes a plurality of refractive index type rod lens 32a,
which are arranged in two lines in such a manner as to alter-
nately overlap in a two-tiered manner.

The respective refractive index distribution type rod lenses
32a are supported by peripheral wall members 325 surround-
ing the periphery. The peripheral wall member 325 is formed
of'a plastic material in which glass having a linear expansion
coefficient equivalent to that of each of the refractive index
distribution type rod lenses 324 is dispersed. In the peripheral
wall member 325, resins 32c¢ are filled in a gap between the
respective refractive index distribution type rod lenses 32a.
The resins 32¢ are provided to suppress flare light from leak-
ing from the gap between the neighbor refractive index dis-
tribution type rod lenses 32a, and are formed by filling and
hardening opaque resins (black resins in the first embodi-
ment) in the gap.
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Therefore in the print head 30, the light that is emitted from
each of the LEDs 35 in each of the LED array chips 34 is
collected by the lens array 32 to form an image on the surface
of the photoconductor 11. As a result, the print head 30 can
form the light spots SP in the same number as the respective
LEDs 35 by the respective LEDs 35. It should be noted that
the light spot SP is also described as a light spot SPk at the
time of showing any one of the plurality of light spots SP. “k”
is the aforementioned identifier showing which light spot of
all the light spots SP is targeted, and is a natural number
except for a zero. Therefore by emitting (exposing) light on
the charging face of the photoconductor 11, an electrostatic
latent image corresponding to an image of the corresponding
color can be formed.

In the print head 30, as described above, the number of the
respective LED array chips 34 (the respective LEDs 35) is set
such that the LED 35 as one light source should be associated
individually (for example, one-to-one) with one dot of the
image (electrostatic latent image) to be formed. However,
variations in characteristic of each of the light sources occur
in each of the LEDs 35 (each of the LED array chips 35), for
example, by manufacturing errors. Then, in the print head 30,
the variations in characteristic of each of the LEDs 35 gives an
adverse influence on each dot in the formed image to generate
a longitudinal streak (density unevenness) in the image.
Therefore, in the print head 30, light quantity correction data
(light quantity correction value) to each of the LEDs 35 is set
to appropriately adjust the light quantity of each of the LEDs
35, which is stored in the memory 37 (refer to FIG. 1), and the
driver IC 36 drives each ofthe LEDs 35 with the light quantity
correction data.

In the print head 30 according to the first embodiment of
the present invention, the light quantity correction data (light
quantity correction value) set by the method of manufacturing
the print head according to the first embodiment of the present
invention (method of setting the light quantity correction data
(light quantity correction value) is stored in the memory 37
(refer to FIG. 1). In the method of manufacturing the print
head according to the present invention (method of setting the
light quantity correction data (light quantity correction
value)), a light power density (light quantity per area) in the
light from each of the LEDs 35 is used to set the light quantity
correction data. This is because attention is focused on the
event that in the method of manufacturing the print head
(method of setting the light quantity correction data), the
developing toner amount to form an image on the recording
medium P is determined depending on the light power density
(light quantity per area) in the light from each of the LEDs 35.
In detail, in the image to be formed on the recording medium
P, an area where the developing toner amount is locally large
appears as a black streak, and an area where the developing
toner amount is locally small appears as a white streak. The
developing toner amount is determined depending on the
light power density in the light from each of the LEDs 35. The
light power density in the light from each of the LEDs 35 can
be expressed by a ratio of the light quantity (or a value closely
related to the light quantity) and the magnitude in the light
spot SP formed by each of the LEDs 35. Therefore in the
method of manufacturing the print head, the ratio of the light
quantity (or the value closely related to the light quantity) and
the magnitude in the light spot SP formed by each of the LEDs
35 is used to set the light quantity correction data to eliminate
the variations in the light power density. In other words, in the
method of manufacturing the print head, the light quantity
correction data is set to eliminate the variations in the light
power density by using the light power density in the light
from each of the LEDs 35 as a factor. In the method of

20

25

40

45

8

manufacturing the print head, the set light quantity correction
data is stored in the memory 37 to manufacture the print head
30 retaining the light quantity correction data. Thereby in the
print head 30 manufactured by the method of manufacturing
the print head, the driver IC 36 drives each of the LEDs 35 by
using the light quantity correction data stored in the memory
37. Therefore in the print head 30, the light quantity in the
light emitted from each of the LEDs 35 is corrected to make
the developing tonner amount substantially uniform. Accord-
ingly, it is possible to appropriately prevent generation of the
longitudinal streak (density unevenness) on the image.

Next, an explanation will be specifically made of the
method of setting the light quantity correction data (light
quantity correction value) in the method of manufacturing the
print head according to the present invention. In the method of
manufacturing the print head according to the first embodi-
ment of the present invention, as described above, the ratio of
the light quantity (or the value closely related to the light
quantity) and the magnitude in the light spot SP formed by
each of the LEDs 35 is used for setting the light quantity
correction data. In other words, the light power density (light
quantity per area) in the light from each of the LEDs 35 is used
as a factor for setting the light quantity correction data. In the
method of manufacturing the print head according to the first
embodiment of the present invention, the ratio (factor) will be
found as follows.

First, in the print head 30, the driver IC 36 drives each of the
LEDs 35 without using any light quantity correction data to
cause each of the LEDs 35 to emit light and correct the light
with the lens array 32, thus forming a light spot SP on an
image. Anintensity distribution ofthe light spot SP formed on
the image is measured to obtain a two-dimensional beam
profile (refer to FIG. 5) of the light spot SP. In an example
shown in FIG. 5, the measurement of the intensity distribution
of the light spot SP is made with the scanning of a one-
dimensional line CCD in the main-scanning direction. In the
measurement result (two-dimensional beam profile) (refer to
FIG. 5) obtained thereby, the pixel number is set to 210 pixels
in the main-scanning direction, and 39 pixels in the sub-
scanning direction, and the pixel pitch is set to 4 um in the
main-scanning direction, and 4.7 pm in the sub-scanning
direction. Here, in the example shown in FIG. 5, 40 pieces of
the LEDs 35 line up in line in the LED array chip 34 of the
print head 30. In the example shown in FIG. 5, one LED 35 is
lit on every eight pieces of the LEDs 35 and such measure-
ment of the intensity distribution is repeated eight times, thus
performing the measurement of the light spots SP corre-
sponding to all the LEDs 35 (dots) of the LED array chip 34.
This measurement is performed to all the LED array chips 34
in the print head 30, thus making it possible to obtain the
two-dimensional beam profiles (refer to FIG. 5) of “k” (“k”
shows the number from one to 40) pieces of the light spots SP
formed by the respective LEDs 35 in the print head 30.

It should be noted that in the first embodiment, the one-
dimensional line CCD scans in the main-scanning direction,
but if the two-dimensional beam profile of each of the light
spots SP can be obtained, for example, a two-dimensional
CCD may be used for measurement or the other method may
be used, and the measurement method is not limited to the
method in the first embodiment. Further, in the first embodi-
ment, the two-dimensional beam profile of each of the light
spots SP is obtained, but a one-dimensional beam profile of
each of the light spots SP may be obtained, and the beam
profile of the light spot SP is not limited to the method in the
first embodiment. An example of the method of obtaining the
one-dimensional beam profile may include a method of caus-
ing a light detecting unit configured of a slit provided in a
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photodiode to scan in a direction where the respective LEDs
35 are lined up in line and obtain the one-dimensional beam
profile.

Next, a one-dimensional beam profile in the main-scanning
direction and a one-dimensional beam profile in the sub-
scanning direction are generated from the obtained two-di-
mensional beam profile of each of the light spots SP (refer to
FIG. 5). This will be explained by taking the two-dimensional
beam profile (refer to FIG. 6) of the light spot SP positioned
in the most left side in FIG. 5 as an example. In the example
shown in FIG. 6, the pixel number in the main-scanning
direction amounts to 42 pixels that is one-fifths of that in the
example shown in FIG. 5, and the pixel number in the sub-
scanning direction amounts to 39 pixels as similar to the
example shown in FIG. 6. In the method of manufacturing the
print head in the first embodiment, in the two-dimensional
beam profile of the light spot SP shown in FIG. 6, the respec-
tive intensities of the pixels in positions equal as viewed in the
main-scanning direction are added in the sub-scanning direc-
tion to generate a one-dimensional beam profile in the main-
scanning direction shown in FIG. 7. Likewise in the two-
dimensional beam profile of the light spot SP shown in FIG.
6, the respective intensities of the pixels in positions equal as
viewed in the sub-scanning direction are added in the main-
scanning direction to generate a one-dimensional beam pro-
file in the sub-scanning direction shown in FIG. 8.

Next, first light quantity related data PW in the light spot SP
and first magnitude related data BS in the light spot SP are
found based upon the one-dimensional beam profiles in the
two scanning directions. The first light quantity related data
PW includes data showing the light quantity in the light spot
SP or data closely related to the light quantity in the light spot
SP. That is, the first light quantity related data PW is a value
that increase/decreases in accordance with an increase/de-
crease in light quantity forming the light spot SP, and a value
substantially in proportion to the light quantity. In addition,
The first magnitude related data BS is data showing the mag-
nitude of the light spot, that is, data showing a region where
the light (light intensities) forming the light spot is distrib-
uted. That is, the first magnitude related data BS is a value that
increases/decreases in accordance with an increase/decrease
of the magnitude (diameter dimension or area) of the light
spot SP to be formed.

First, an explanation will be made of a method of finding
the first light quantity related data PW in the method of
manufacturing the print head according to the first embodi-
ment. First, a first threshold Th1 (refer to FIG. 7 and FIG. 8)
is set for finding the first light quantity related data PW. The
first threshold Th1 defines a lower limit value in intensity used
for finding the first light quantity related data PW in the
one-dimensional beam profiles in the two scanning direc-
tions. That is, in the method of manufacturing the print head,
an intensity value larger than the first threshold Th1 is set as
effective data in the light spot SP of finding the first light
quantity related data PW. The first threshold Thl may be set
as needed corresponding to each of the light spots SP to be
formed, but is preferably set to be low from a point of view of
appropriately suppressing the generation of the longitudinal
streak. Therefore in the method of manufacturing the print
head according to the first embodiment, the first threshold
Thlissetto 15% orless of a peak intensity in the light spot SP,
more preferably 10% or less of the peak intensity in the light
spot SP. In each example of FIG. 7 and FIG. 8, the first
threshold Th1 is set to 4% of each peak intensity in all the light
spots SP. It should be noted that the first threshold Th1 may be
set to a zero (0% of the peak intensity in the light spot SP). In
this case, the first light quantity related data PW is found
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using all the values in the intensity distribution measured as
the light spots SP, that is, substantially in the same way as in
the case of not providing the first threshold Thi.

According to the method of manufacturing the print head,
in the one-dimensional beam profile in the main-scanning
direction shown in FIG. 7, intensity values that are values
each larger than the first threshold Thl are added to find the
light quantity in the main-scanning direction. That is, the light
quantity PWm in the main-scanning direction is found by
integrating values each larger than the first threshold Thl in
the graph showing the one-dimensional beam profile in the
main-scanning directions. At this time, the first threshold Th1
may be included or not in the light quantity PWm. From this
point, in the graph shown in FIG. 7, aregion (the area (hatched
location)) surrounded by a curved line showing the one-di-
mensional beam profile and by a straight line showing the first
threshold Th1 indicates the light quantity PWm in the main-
scanning direction. Similarly according to the method of
manufacturing the print head, in the one-dimensional beam
profile in the sub-scanning direction shown in FIG. 8, the light
quantity PWs in the sub-scanning direction is found by add-
ing all intensity values each larger than the first threshold Th1.
In addition, in the method of manufacturing the print head, an
average value between the light quantity PWm in the main-
scanning direction and the light quantity PWs in the sub-
scanning direction is found to find the first light quantity
related data PW. At the time of finding the first light quantity
related data PW, the averaging processing may be executed by
using the first light quantity related data PW in the sequential
light spots SP respectively. It is possible to suppress the
generation of the longitudinal streak due to measurement
errors by executing the averaging processing. An example of
the averaging processing may include execution of noise
removal by performing moving-average with the respective
first light quantity related data PW in the sequential light spots
SP. Here, in the exact meaning, the first light quantity related
data PW found in this manner is not the data showing the light
quantity itself of the light spot SP as a target, but the data
closely related to the light quantity of the light spot SP.

It should be noted that the first light quantity related data
PW is preferably found as described above, but in regard to
finding the data extremely closely related to the light quantity
of the light spot SP, the method of finding the first light
quantity related data PW is not limited to that of the first
embodiment, but other methods may be adopted therefor. An
example of the other method may include a method of finding
the first light quantity related data PW with addition of the
light quantity PWm in the main-scanning direction and the
light quantity PWs in the sub-scanning direction. In addition,
another example of the other method may include a method of
finding the first light quantity related data PW by adding all
intensity values each larger than the first threshold Th1 in the
two-dimensional beam profile (refer to FIG. 6) of the light
spot SP.

Next, an explanation will be made of a method of finding
first magnitude related data BS in the method of manufactur-
ing the print head according to the first embodiment. First, a
second threshold Th2 (refer to FIG. 7 and FIG. 8) is set for
finding the first magnitude related data BS. The second
threshold Th2 defines a lower limit value in intensity used to
find the first magnitude related data BS in the one-dimen-
sional beam profiles in the two scanning directions. Thatis, in
the method of manufacturing the print head, an intensity value
that is a value larger than the second threshold Th2 is set as
effective data in the light spot SP of finding the first magni-
tuderelated data BS. The second threshold Th2 may be appro-
priately set corresponding to each of the light spots SP to be
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formed, and may be equal to or different from the first thresh-
0ld Th1, but is preferably set to be low from a point of view of
appropriately suppressing the generation of the longitudinal
streak. Therefore in the method of manufacturing the print
head according to the first embodiment, the second threshold
Th2is setto 15% or less of a peak intensity in the light spot SP,
more preferably 10% or less of the peak intensity in the light
spot SP. In each example of FIG. 7 and FIG. 8, the second
threshold Th1 is set to 4% of each peak intensity in all the light
spots SP to be a value equal to the first threshold Th1. It should
be noted that the second threshold Th2 may be, as similar to
the first threshold Thl, set to a zero (0% of a peak intensity in
the light spot SP). In this case, the first magnitude related data
BS is found using all the values in the intensity distribution
measured as the light spots SP, that is, in the same way as in
the case of substantially not providing the second threshold
Th2.

According to the method of manufacturing the print head,
in the one-dimensional beam profile in the main-scanning
direction shown in FIG. 7, a width dimension in an intensity
value as the second threshold Th2 is found to be defined as a
width BSm in the main-scanning direction. That is, the width
BSm in the main-scanning direction is a magnitude dimen-
sion as viewed in the main-scanning direction, which is an
intensity value that is a value larger than the second threshold
Th2. At this time, the second threshold Th2 may be included
or not in the width BSm. From this point, in the graph shown
in FIG. 7, a range (the length dimension) surrounded by a
curved line showing the one-dimensional beam profile in a
straight line showing the second threshold Th2 shows the
width BSm in the main-scanning direction. Similarly accord-
ing to the method of manufacturing the print head, in the
one-dimensional beam profile in the sub-scanning direction
shown in FIG. 8, a width dimension (diameter dimension) in
an intensity value as the second threshold Th2 is found to be
defined as a width BSs in the sub-scanning direction. In
addition, in the method of manufacturing the print head, the
first magnitude related data BS is found based upon the width
BSm in the main-scanning direction and the width BSs in the
sub-scanning direction, that is, based upon two different
diameter dimensions in the light spots SP. In the method of
manufacturing the print head according to the first embodi-
ment, the first magnitude related data BS is found by multi-
plying the width BSm in the main-scanning direction by the
width BSs in the sub-scanning direction. At the time of find-
ing the first magnitude related data BS, the averaging pro-
cessing may be executed by using the first magnitude related
data BS in the sequential light spots SP respectively. It is
possible to suppress the generation of the longitudinal streak
due to measurement errors by executing the averaging pro-
cessing. An example of the averaging processing may include
execution of noise removal by performing moving-average
with the respective first magnitude related data BS in the
sequential light spots SP. Here, the first magnitude related
data BS found in this manner is the data extremely closely
related to the magnitude (diameter dimension or area) of the
light spot SP.

It should be noted that the first magnitude related data BS
is preferably found as described above, but in regard to the
method of finding the data showing the magnitude of the light
spot SP, the method of finding the first magnitude related data
BS is not limited to that of the first embodiment, but other
methods may be adopted therefor. An example of the other
methods may include a method of finding the first magnitude
related data BS based upon the width dimension, such as use
of the width BSm in the main-scanning direction as the first
magnitude related data BS or use of the width BSs in the
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sub-scanning direction as the first magnitude related data BS
without any change. In addition, another example of the other
methods may include a method of finding the first magnitude
related data BS based upon an area, such as finding an area of
a region as an intensity value that is a value larger than the
second threshold Th2 in the two-dimensional beam profile
(refer to FIG. 6) of the light spot SP to be the first magnitude
related data BS. Further, the other example of the other meth-
ods may include a method of finding the first magnitude
related data BS based upon a diameter dimension, such as
finding a width dimension of a region as an intensity value
that is a value larger than the second threshold Th2 in the
two-dimensional beam profile (refer to FIG. 6) of the light
spot SP to be the first magnitude related data BS. In addition,
the further other example of the other methods may include a
method of finding the first magnitude related data BS based
upon two different diameter dimensions, such as finding a
width dimension of a region as an intensity value that is a
value larger than the second threshold Th2 in the two-dimen-
sional beam profile (refer to FIG. 6) of the light spot SP in
each of two directions, and multiplying the found two difter-
ent width dimensions to be the first magnitude related data
BS.

Next, in the method of manufacturing the print head
according to the first embodiment, a ratio between the first
light quantity related data PW and the first magnitude related
data BS that are found as described above is found, which is
made to first ratio data PD. In the first embodiment, the first
ratio data PD is indicated at a ratio (PD=PW/BS) of the first
light quantity related data PW to the first magnitude related
data BS. Therefore the first ratio data PD is a value (amount)
equivalent to a light power density (light quantity per area) in
the light spot SP as a target, and in the method of manufac-
turing the print head, the first ratio data PD becomes a factor
for setting the light quantity correction data. It should be
noted that the first ratio data PD (factor) that is the ratio
between the first light quantity related data PW and the first
magnitude related data BS may be a ratio (PD=BS/PW) of the
first magnitude related data BS to the first light quantity
related data PW, and is not limited to that of the aforemen-
tioned first embodiment. In this case, the first ratio data PD
(factor) shows an inverse number of the light power density
(light quantity per area). In this manner, in the method of
manufacturing the print head, the ratio (the first ratio data PD
(factor)) between the light quantity (or value closely related to
the light quantity) and the magnitude in the light spot SP
formed by each of the LEDs 35 can be found.

In the method of manufacturing the print head, for setting
the light quantity correction data by using the first ratio data
PD (factor), a ratio (first ratio data PDk (factor)) in each of all
the light spots SPk is found as similar to the above. In addi-
tion, in the method of manufacturing the print head, an aver-
age value of the first ratio data PSk (factor) in all the light
spots SPk is found to find a first ratio average value PD, . In
addition, in the method of manufacturing the print head
according to the first embodiment, light quantity correction
data CDk [%] is calculated by the following expression (1) as
the light quantity correction data to each of the LEDs 35
forming the light spot SPk as a target. It should be noted that
a sign “k” in the first ratio data PDk and in the light quantity
correction data CDk is the aforementioned identifier (“k” is a
natural number other than a zero) indicating which one of all
the light spots SP is targeted, and is a numeral equal to the sign
“k” in the light spot SPk.

CDk={(PDK/PD,,,)-1}xPC o)
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In this expression (1), PC is a proportional constant. The
proportional constant PC is appropriately set in accordance
with an image formation process such as developing since the
developing tonner amount changes by a difference of the
image formation process. In this way, in the light quantity
correction data CDK, the ratio between the light quantity (or
value closely related to the light quantity) and the magnitude
in the light spot SPk as a target is used. In other words, in the
light quantity correction data CDk, the light power density
(light quantity per area) in the light spot SPk as a target is used
as a factor. In addition, the light quantity correction data CDk
is set to eliminate the variations in light power density by
using the ratio between the light quantity (or value closely
related to the light quantity) and the magnitude in the light
spot SPk as a target. It should be noted that in the method of
manufacturing the print head according to the first embodi-
ment, the light quantity correction data CDk is found accord-
ing to the expression (1), but when the light quantity correc-
tion data CDKk is only found by using the ratio between the
light quantity (or value closely related to the light quantity)
and the magnitude in the light spot SPk as a target, the method
offinding the light quantity correction data CDk is not limited
to the method of the first embodiment (expression (1)).

Next, an explanation will be made of the processing for
setting the light quantity correction data (light quantity cor-
rection value) in the method of manufacturing the print head
according to the first embodiment of the present invention
with reference to FIG. 9. FIG. 9 is flow chart showing the
processing for setting the light quantity correction data (light
quantity correction value) in the method of manufacturing the
print head according to the first embodiment. Hereinafter, an
explanation will be made of each step (each process) of the
flow chart in FIG. 9. A target to be executed in the flow chart
in FIG. 9 will be the print head 30 assembled as described
above.

In step S1, the measurement of all the light spots SPk
formed in the print head 30 is performed, and the process goes
to step S2. In step S1, as described above, each of the light
spots SPk formed on a field by causing the driver IC 36 to
drive each ofthe LEDs 35 is measured without using any light
quantity correction data. In step S1 of'the first embodiment, a
single LED 35 is lit up to form each of the light spots SPk, and
atwo-dimensional beam profile (referto FIG. 5) of each of the
light spots SPk is obtained.

In step S2, subsequent to performing the measurement of
all the light spots SPk formed in the print head 30 in step S1,
first light quantity related data PWk in all the light spots SPk
is found, and the process goes to step S3. In step S2, as
described above, the first light quantity related data PWkin all
the light spots SPk is found by using a first threshold Th1 to
the measurement result of the light spots SPk as a target in
step S1. In step S2, the first light quantity related data PWk in
all the light spots SPk is found by targeting all the light spots
SPk. Therefore step S2 becomes a first process of finding the
first light quantity related data PW showing the light quantity
in the light spot SP formed by lighting up the light-emitting
unit (LED 35) by the driver IC 36 as the driving unit by using
the first threshold Thl.

In step S3, subsequent to finding the first light quantity
related data PWk in all the light spots SPk in step S2, first
magnitude related data BSk in all the light spots SPk is found,
and the process goes to step S4. In step S3, as described
above, the first magnitude related data BS in the light spots
SPk is found by using a second threshold Th2 to the measure-
ment result of the light spots SPk as a target in step S1. In step
S3, the first magnitude related data BSk in all the light spots
SPk is found by targeting all the light spots SPk. It should be
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noted that step S3 may be executed at the same time with step
S2 or before step S2, and is not limited to the configuration of
the first embodiment. This is because any of step S2 and step
S3 uses the measurement result in step S1, and the processing
content of one of step S2 and step S3 has no influence on that
of the other. Therefore step S2 becomes a second process of
finding the first magnitude related data BS showing the mag-
nitude in the light spot SP formed by lighting up the light-
emitting unit (LED 35) by the driver IC 36 by using the
second threshold Th2.

In step S4, subsequent to finding the first magnitude related
data BSk in all the light spots SPk in step S3, first ratio data
PDk in all the light spots SPk is found, and the process goes
to step S5. In step S4, as described above, for setting the light
quantity correction data, the first ratio data PDk as a ratio
between the first light quantity related data PW found in step
S2 and the first magnitude related data BS found in step S3 is
found in all the light spots SPk. That is, in step S4, a value
(amount) equivalent to the light power density (light quantity
per area) in all the light spots SPk is found. In step S4 of the
first embodiment, as described above, the first ratio data PDk
is found to all the light spots SPk as the ratio of the first light
quantity related data PWk to the first magnitude related data
BSk (PDk=PWk/BSk). Therefore step S4 becomes a third
process of finding the first ratio data PD showing the ratio
between the first light quantity related data PW and the first
magnitude related data BS.

In step S5, subsequent to finding the first ratio data PDk in
all the light spots SPk in step S4, a first ratio average value
PD,,, . is found, and the process goes to step S6. In step S5, as
described above, an average value of the first ratio data PDk in
all the light spots SPk found in step S4 is found, which is made
to the first ratio average value PD .

In step S6, subsequent to finding the first ratio average
value PD,,,, in step S5, light quantity correction data CDk to
each ofthe LEDs 35 is found, and the process goes to step S7.
In step S6, the light quantity correction data CDk to each of
the LEDs 35 forming the light spot SPk as a target is found by
using the ratio (factor) between the light quantity (or value
closely related to the light quantity ) and the magnitude in each
of'the light spots SPk found in step S4. In step S6 of the first
embodiment, the light quantity correction data CDk [%] to
each ofthe LEDs 35 is found by substituting the first ratio data
PDk as the ratio (factor) found in step S4 and the first ratio
average value PD, _ found in step S5 to the aforementioned
expression (1). Therefore step S6 becomes a fourth process of
finding the light quantity correction data CD to the light-
emitting unit (LED 35) forming the light spot SP as a target by
using the first ratio data PD.

In step S7, subsequent to finding the light quantity correc-
tion data CDk to each of the LEDs 35 in step S6, each of the
light quantity correction data CDk is recorded and retained in
the print head 30 to complete the processing of setting the
light quantity correction data (light quantity correction
value). In step S7, each of the light quantity correction data
CDk found in step Sé6 is recorded and retained in the print
head 30 to be capable of being referred to for driving each of
the LEDs 35. In step S7 of the first embodiment, the light
quantity correction data CDk corresponding to the light spot
SPk as a target is stored in the memory 37 (refer to FIG. 1) in
each of the drivers IC 36 that drives each of the LEDs 35
forming the light spot SPk. Therefore step S7 becomes a fifth
process of retaining the found light quantity correction data
CD to the print head 30.

Inthe method of manufacturing the print head according to
the first embodiment of the present invention, after the print
head 30 is assembled as described above, the processing of
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setting the light quantity correction data (light quantity cor-
rection value) is executed (the flow chart in FIG. 9). In the
flow chartin FIG. 9, the process goes to step S1, wherein each
of' the light spots SPk is formed on the field in the assembled
print head 30, and each of the light spots SPk is measured.
After that, in the flow chart in FIG. 9, the process goes in the
order of step S2, step S3, and step S4, and thereby the first
ratio data PDk as a ratio between the light quantity (or value
closely related to the light quantity) and the magnitude in the
light spot SPk is found by using the first light quantity related
data PWk and the first magnitude related data BSk. In addi-
tion, in the flow chart in FIG. 9, the process goes to step S5 and
then, step S6, and thereby the light quantity correction data
CDk to each of the LEDs 35 forming the light spot SPk is
found by using the first ratio data PDk (factor) in the light spot
SP as a target. After that, in the flow chart in FIG. 9, the
process goes to step S7, wherein the light quantity correction
data CDk found corresponding to the light spot SPk formed
by the LED 35 is stored in the memory 37 of the driver IC 36
driving each of the LEDs 35.

As a result, the method of manufacturing the print head
according to the first embodiment of the present invention can
manufacture the print head 30 in which the light quantity
correction data CDk set as described above is stored in the
memory 37 of each of the drivers IC 36 corresponding to each
of'the LEDs 35. Therefore in the print head 30 formed by the
method of manufacturing the print head according to the first
embodiment, each of the drivers IC 36 drives each of the
LEDs 35 by using the light quantity correction data CDk set
as described above and stored in the memory 37 (refer to FIG.
1). Therefore, in the print head 30 formed by the method of
manufacturing the print head according to the first embodi-
ment, it is possible to appropriately prevent the generation of
the longitudinal streak in the formed image. This is accom-
plished as follows.

In the method of manufacturing the print head according to
the first embodiment, the light quantity correction data CDk is
set to eliminate the variations in the light power density by
using the ratio between the light quantity (or a value closely
related to the light quantity) and the magnitude in the light
spot Sp formed by the each of the LEDs 35. In the method of
manufacturing the print head according to the first embodi-
ment, the set light quantity correction data CDKk is stored in
the memory 37 to manufacture the print head 30. Therefore in
the print head 30, each of the LEDs 35 is driven by using the
light quantity correction data CDk stored in the memory 37,
and thereby the developing toner amount to be determined
depending upon the light power density in the light from each
of'the LEDs 35 can be made substantially uniform. Therefore,
the print head 30 can appropriately prevent the generation of
the longitudinal streak (density unevenness) on the image.

Here, according to the conventional print head, the light
quantity correction data generated such that a light quantity, a
luminous diameter or a luminous area in each of light sources
is constant or closer to be constant is used to drive each of the
light sources. Even if the light quantity in each of the light
sources is corrected to be constant, a diameter dimension of
the light spot formed by each of the light sources does not
become constant, and the light quantity is distributed corre-
sponding to a diameter dimension or a shape of the light spot.
Therefore in the conventional print head, variations in toner
amount between dots to be formed are generated correspond-
ing to a difference in diameter dimension between the light
spots formed by the respective light sources or a difference in
shape between the light spots. In addition, even if the lumi-
nous diameter or luminous area is corrected to be constant,
the light quantity of each of the light sources does not become
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constant, and variations in toner amount between dots to be
formed are generated corresponding to a difference in light
quantity between the light spots formed by the respective
light sources.

In addition, as in the case of the aforementioned Japanese
Patent Laid-Open No. 2001-270146, even if the optical out-
put of each of the light sources is corrected by the found third
correction coefficient row, it is difficult to appropriately pre-
vent variations in image density of the formed image. This is
because of the following reason. In Japanese Patent Laid-
Open No. 2001-270146, based upon the first correction coef-
ficient row in a case of correcting the optical output in such a
manner that the diameter of the optical spot is uniform, and
the second correction coefficient row in a case of correcting
the optical output of the luminous point to be uniform, the
third correction coefficient row is found in such a manner that
the image density is made uniform. Therefore according to
the method in Japanese Patent Laid-Open No. 2001-270146,
variations in toner amount between dots to be formed are
generated at a point of correcting the optical output in such a
manner that the diameter of the optical spot is uniform in the
first correction coefficient row or in a point of correcting the
optical output of the luminous point to be uniform in the
second correction coefficient row. According to the method in
Japanese Patent Laid-Open No. 2001-270146, the third cor-
rection coefficient row is found based upon the first correction
coefficient row and second correction coefficient row in
which variations in toner amount between dots to be formed
are generated. For this reason, in the method according to
Japanese Patent Laid-Open No. 2001-270146, the toner
amount between dots to be formed cannot be constant even in
the third correction coefficient row. This can be likewise
applied to a case of replacing the spot diameter for the spot
area. Therefore it is difficult to appropriately prevent the
generation of the longitudinal streak (density unevenness) on
the image in the conventional print head manufactured by the
conventional method including Japanese Patent Laid-Open
No. 2001-270146 as described above.

On the other hand, in the method of manufacturing the print
head according to the first embodiment of the present inven-
tion, attention is focused on the event that the developing
toner amount to form an image on the recording medium P is
determined depending on the light power density (light quan-
tity per area) in the light from each of the LEDs 35. In
addition, in the method of manufacturing the print head, the
ratio of the light quantity (or a value closely related to the light
quantity) and the magnitude in the light spot SP formed by
each of the LEDs 35 is used to set the light quantity correction
data CDk. The ratio of the light quantity and the magnitude in
the light spot SP formed by each of the LEDs 35 shows the
light power density in the light from each of the light LEDs
35. In addition, in the method of manufacturing the print
head, the ratio of the light quantity and the magnitude in the
light spot SP formed by each of the LEDs 35 is used to set the
light quantity correction data CDk to eliminate the variations
in the light power density. In this way, in the method of
manufacturing the print head, the light quantity in each of'the
LEDs 35 is not corrected in such a manner as to be constant,
the luminous diameter or luminous area in each of the LEDs
35 is not corrected in such a manner as to be constant as in the
case of the conventional technology, nor both of them are
corrected in such a manner as to be constant. For this reason,
in the method of manufacturing the print head according to
the first embodiment of the present invention, it is possible to
manufacture the print head 30 in which the developing toner
amount can be made substantially uniform by correcting the
light quantity in the light emitted from each of the LEDs 35
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with the set light quantity correction data CDk. Therefore, the
print head 30 manufactured in the method of manufacturing
the print head according to the present invention can prevent
the variations in tonner amount between dots to be formed,
and appropriately prevent the generation of the longitudinal
streak (density unevenness) on the image.

Next, an explanation will be made of the effect in the print
head 30 that is manufactured using the method of manufac-
turing the print head according to the first embodiment of the
present invention and makes the correction by using the light
power density with reference to FIG. 10 to FIG. 12 showing
the luminosity distribution as the measurement result for
comparison with a print head in a comparative example. In
FIG. 10 to FIG. 12, a vertical axis indicates a difference in
luminosity by setting a reference value as a zero, and a lateral
axis indicates a position [mm] in the main-scanning direction.
In FIG. 10 to FIG. 12, the difference in luminosity indicated
at the vertical axis is shown to be converted into a value equal
to each other. FIG. 10 to FIG. 12 show the luminosity as the
measurement result of only a part of the positions [mm] in the
main-scanning direction.

FIG. 10 is a graph showing a luminosity distribution in a
main-scanning direction on an image formed by the print
head 30. FIG. 11 is a graph showing a luminosity distribution
in a main-scanning direction on an image formed by the print
head of correcting the light quantity with light quantity cor-
rection data generated in such a manner that the light quantity
of'each of the light sources is constant (constant light quantity
correction). FIG. 12 is a graph showing a luminosity distri-
bution in a main-scanning direction on an image formed by
the print head of correcting the light quantity with light quan-
tity correction data generated in such a manner that a product
of X and Y is constant (constant product of X and'Y correc-
tion). The product of X and Y means a product obtained by
multiplying a diameter (X diameter) in the main-scanning
direction by a diameter (Y diameter) in the sub-scanning
direction. The print head that makes the constant product of X
and Y correction can obtain the luminosity distribution in the
main-scanning direction, which is extremely close to that of
the print head using the light quantity correction data gener-
ated in such a manner that the luminous diameter or luminous
area is constant.

It should be noted that the print head 30 used in FIG. 10 is
manufactured by the processing of setting the light quantity
correction data (light quantity correction value) in the method
of manufacturing the print head according to the first embodi-
ment shown in FIG. 9 as described above. Inthe print head 30,
any of the first threshold Th1 and the second threshold Th2 of
finding the first light quantity related data PW and the first
magnitude related data BS is set to a value that is 4% of any of
the peak values in all the light spots SP. In the print head 30,
the proportional constant PC in the expression (1) of finding
the light quantity correction data CDk [%] as the light quan-
tity correction data to each of the LEDs 35 is set to 0.3. The
print head 30 has a resolution of 1200 dpi, and an image
formed by the print head 30 is read by a scanner of 600 dpi to
measure the luminosity distribution on the image. This con-
figuration is the same in the print head as a comparative
example used in each of FIG. 11 and FIG. 12. In the luminos-
ity distribution shown in FIG. 10, the noise removal is per-
formed by executing the moving average of the data in five
pieces of the light spots SPk continuous in the measurement
result read by the scanner. In the luminosity distribution
shown in each of FIG. 11 and FIG. 12, the noise removal is
performed by executing the moving average of the data in 10
pieces of the light spots SPk continuous in the measurement
result read by the scanner.
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In the luminosity distribution shown in each of FIG. 10 to
FIG. 12, the luminosity is plotted by removing the longitudi-
nal streak (density unevenness) due to factors other than the
print head (print head 30 and the print head in the comparative
example). Therefore the graph showing the luminosity distri-
bution shown in any of FIG. 10 to FIG. 12 means that the
longitudinal streak is suppressed the more as the luminosity
distribution is closer to a flat characteristic, and means a state
where there is no longitudinal streak (density unevenness) at
all when it comes to the flat characteristic. In the luminosity
distribution shown in FIG. 10 as the measurement result of the
print head 30 manufactured using the method of manufactur-
ing the print head according to the first embodiment of the
present invention, the variations in luminosity are smaller as
compared to the luminosity distribution shown in FIG. 11 and
the luminosity distribution shown in FIG. 12, and are closer to
the flat characteristic. From this measurement result, it is
found out that in the print head 30 that is manufactured using
the method of manufacturing the print head according to the
first embodiment of the present invention and makes the
correction by using the light power density, the generation of
the longitudinal streak can be appropriately prevented. Onthe
other hand, it is found out that in the print head of making the
constant light quantity correction or the constant product of X
andY correction, the longitudinal streak (density unevenness)
is generated.

In this way, in the method of manufacturing the print head
according to the first embodiment in the method of manufac-
turing the print head according to the present invention, the
first ratio data PDk of the light quantity and the magnitude in
the light spot SP formed by each of the light sources (each of
the LEDs 35 in the first embodiment) is used to set the light
quantity correction data CDk. That is, in the method of manu-
facturing the print head, the light power density in the light
from each of the light sources (each of the LEDs 35) is used
as a factor to set the light quantity correction data CDk. In
addition, in the method of manufacturing the print head, the
first ratio data PDk of the light quantity and the magnitude in
the light spot SP formed by each of the light sources (each of
the LEDs 35) is used to set the light quantity correction data
CDk to eliminate the variations in light power density. There-
fore, in the method of manufacturing the print head, it is
possible to manufacture the print head 30 in which the devel-
oping toner amount can be made substantially uniform by
correcting the light quantity in the light emitted from each of
the light sources (each of the LEDs 35) with the set light
quantity correction data CDk.

In addition, in the method of manufacturing the print head,
the first ratio data PDk as the ratio between the light quantity
and the magnitude in the light spot SP formed by each of the
light sources (each of the LEDs 35) is found by using the first
magnitude related data BS as the data showing the magnitude
of the light spot SP. The first magnitude related data BS is
found by multiplying one diameter dimension of the light
spot SP (width BSm in the main-scanning direction in the first
embodiment) by the other diameter dimension of the light
spot SP (width BSs in the sub-scanning direction in the first
embodiment). Therefore in the method of manufacturing the
print head, the first magnitude related data BS can be found
more easily as compared to a case of setting the area of the
light spot SP to the first magnitude related data BS, and as
compared to a case of setting the diameter dimension of the
light spot SP in one direction to the first magnitude related
data BS.

Further, in the method of manufacturing the print head, in
the beam profile of the light spot SP as a target, the first
magnitude related data BS is found by finding the width
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dimension (diameter dimension) in the intensity value as the
second threshold Th2 set corresponding to each of the light
spots SP to be formed. Therefore in the method of manufac-
turing the print head, it is possible to more appropriately find
the first magnitude related data BS as the data showing the
magnitude of the light spot SP. As a result, in the method of
manufacturing the print head, the first ratio data PDk as the
ratio between the light quantity and the magnitude in the light
spot SP formed by each of the light sources (each of the LEDs
35) can be more appropriately found. Accordingly in the
method of manufacturing the print head, the light quantity
correction data (light quantity correction data CDk) using the
first ratio data PDk can be more appropriately found.

In the method of manufacturing the print head, the first
ratio data PDk as the ratio between the light quantity and the
magnitude in the light spot SP formed by each of the light
sources (each of the LEDs 35) is found using the first light
quantity related data PW and the first magnitude related data
BS. The first light quantity related data PW is the data show-
ing the light quantity in the light spot SP, the data closely
related to the light quantity in the light spot SP, and is found
from the intensity value that is the value larger than the first
threshold Th1 set corresponding to each of the light spots SP
to be formed. Therefore in the method of manufacturing the
print head, it is possible to find the first light quantity related
data PW as the data more appropriately showing the light
quantity in the light spot SP or data closely related to the light
quantity in the light spot SP. As a result, in the method of
manufacturing the print head, the first ratio data PDk as the
ratio between the light quantity and the magnitude in the light
spot SP formed by each of the light sources (each of the LEDs
35) is more appropriately found. Accordingly in the method
of manufacturing the print head, the light quantity correction
data (light quantity correction data CDk) using the first ratio
data PDk can be more appropriately found.

In the method of manufacturing the print head, the light
power density in the light from each of the light sources (each
of the LEDs 35) is a factor for setting the light quantity
correction data by using the first ratio data PD between the
first light quantity related data PW and the first magnitude
related data BS. Therefore in the method of manufacturing
the print head, when the light quantity correction data is set
using the first ratio data PD, it is possible to set the light
quantity correction data in a simple method and more appro-
priately by using the light power density in the light from each
of the light sources (each of the LEDs 35) as the factor. As a
result, the method of manufacturing the print head can simply
manufacture the print head 30 in which the developing toner
amount is made substantially uniform to appropriately pre-
vent the generation of the longitudinal streak (density
unevenness) on the image formed by the print head 30.

In the method of manufacturing the print head, a value of
the first threshold Th1 of finding the first light quantity related
data PW is equal to a value of the second threshold Th2 of
finding the first magnitude related data BS. Therefore in the
method of manufacturing the print head, the first ratio data
PDk as the ratio between the light quantity and the magnitude
in the light spot SP formed by each of the light sources (each
of'the LEDs 35) can be closer to the light power density by the
first light quantity related data PW and the first magnitude
related data BS. Accordingly in the method of manufacturing
the print head, the light quantity correction data (light quan-
tity correction data CDK) using the first ratio data PDk can be
more appropriately found.

In the method of manufacturing the print head, at the time
of finding the first light quantity related data PW or the first
magnitude related data BS, the averaging processing can be
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executed using each of the first light quantity related data PW
or each of'the first magnitude related data BS in the sequential
light spots SP. In this case, the method of manufacturing the
print head can prevent the generation of the variations in the
developing toner amount by the manufactured print head 30
due to measurement errors in the first light quantity related
data PW or the first magnitude related data BS. Therefore, the
method of manufacturing the print head can manufacture the
print head 30 in which the developing toner amount is made
substantially uniform to more appropriately prevent the gen-
eration of the longitudinal streak (density unevenness) on the
image formed by the print head 30.

In the print head 30 manufactured by the method of manu-
facturing the print head, it is possible to prevent the variations
in toner amount between the dots to be formed to appropri-
ately prevent the generation of the longitudinal streak (den-
sity unevenness) on the image.

In the image forming apparatus 10 provided with the print
head 30 manufactured by the method of manufacturing the
print head, it is possible to appropriately prevent the genera-
tion of the longitudinal streak (density unevenness) on the
formed image, thus outputting an excellent image.

Accordingly, in the method of manufacturing the print
head according to the first embodiment of the present inven-
tion, it is possible to manufacture the print head 30 that can
appropriately prevent the generation of the longitudinal
streak.

Second Embodiment

An explanation will be made of a method of manufacturing
aprint head according to a second embodiment of the present
invention, a print head 30 of the second embodiment manu-
factured by the method of manufacturing the print head, and
an image forming apparatus 10 of the second embodiment
provided with the print head 30 with reference to FIG. 13. The
method of manufacturing the print head according to the
second embodiment is an example where a method of setting
light quantity correction data (light quantity correction value)
is different from the method of setting the light quantity
correction data (light quantity correction value) according to
the first embodiment. The method of manufacturing the print
head according to the second embodiment has a basic concept
and configuration (process) that are similar to those in the
method of manufacturing the print head according to the first
embodiment described above, and therefore components in
the concept and configuration identical to those in the first
embodiment are referred to as identical signs, and the detailed
explanation thereof is omitted.

In the method of setting the light quantity correction data
(light quantity correction value) in the method of manufac-
turing the print head according to the second embodiment,
second magnitude related data BS2 as a second factor is found
in addition to the first magnitude related data BS of finding the
first ratio data PD (factor (hereinafter, referred to as a first
factor)). The second magnitude related data BS2 (second
factor) is data showing the magnitude of the light spot SPk for
the first ratio data PD (first factor) to be targeted. In the
method of manufacturing the print head according to the
second embodiment, a fourth threshold Th4 (refer to FIG. 7
and FIG. 8) of finding the second magnitude related data BS2
is set. The fourth threshold Th4 defines a lower limit value in
intensity used for finding the second magnitude related data
BS2 in one-dimensional beam profiles in two scanning direc-
tions as similar to the second threshold Th2, and is set to a
value different from the second threshold Th2. This is
because the second magnitude related data BS2 is used as the
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second factor different from the first magnitude related data
BS used for finding the first ratio data PD (first factor). The
fourth threshold Th4 may be set as needed corresponding to
each of light spots SP to be formed. It should be noted that the
fourth threshold Th4 may be set as a zero (0% of a peak
intensity of the light spot SP) as similar to the second thresh-
old Th2. In this case, the second magnitude related data BS2
is to be found using all the values of the intensity distribution
measured as the light spot SP, that is, as similar to a case of
substantially not providing the fourth threshold Th4.

In the method of manufacturing the print head according to
the second embodiment, the second magnitude related data
BS2 is found using the fourth threshold Th4 in the same way
as in a case where the first magnitude related data BS is found
using the second threshold Th2 (refer to FIG. 7 and F1G. 8). At
this time, in the same way at the time of finding the first
magnitude related data BS, the averaging processing may be
executed using the second magnitude related data BS2 in the
sequential light spots SP respectively. It should be noted that
each of the second magnitude related data BS2 is preferably
found in this manner in the same way at the time of finding the
first magnitude related data BS, but in a case of finding the
data showing the magnitude of the light spot SP, the method of
finding the data is not limited to the method of the second
embodiment, and the other method may be adopted therefor.

In addition, in the method of manufacturing the print head
according to the second embodiment, the light quantity cor-
rection data CDk [%] is calculated by the following expres-
sion (2) as the light quantity correction data to each of the
LEDs 35 forming the light spot SPk as a target. In the follow-
ing expression (2), the first ratio data PDk, the first ratio
average value PD,,, and the proportional constant PC are
similar to those in the expression (1) of the first embodiment.
It should be noted that a sign “k” in the second magnitude
related data BS2k is the aforementioned identifier (“k” is a
natural number other than a zero) indicating which one of all
the light spots SP is a target, and is a numeral equal to the sign
“k” in the light spot SPk.

CD2k={(PDK/PD,, )~ 1 }xPC+BS2kxPC2 2

In this expression (2), PC2 is a proportional constant set
besides the proportional constant PC. The proportional con-
stant PC2 is appropriately set in accordance with an image
formation process such as developing since the developing
toner amount changes with a difference of the image forma-
tion process. In this way, the light quantity correction data
CD2Fk is found by using the first ratio data PDk, in other
words, is found by using the light power density (light quan-
tity per area) in the light spot SPk as a target, as the first factor.
In addition, the light quantity correction data CD2k is found
by using the second magnitude related data BS2 of the light
spot Sp as a target, that is, is found by using the second
magnitude related data BS2 as the second factor.

Next, an explanation will be made of the processing for
setting the light quantity correction data (light quantity cor-
rection value) in the method of manufacturing the print head
according to the second embodiment of the present invention
with reference to FIG. 13. F1G. 13 is a flow chart showing the
processing for setting the light quantity correction data (light
quantity correction value) in the method of manufacturing the
print head according to the second embodiment. Hereinafter,
an explanation will be made of each step (each process) of the
flow chart in FIG. 13. A target to be executed in the flow chart
in FIG. 13 will be the print head 30 assembled in the same way
with the first embodiment.

10

15

20

25

30

35

40

45

50

55

60

65

22

In step S11, the measurement of all the light spots SPk
formed in the print head 30 is performed, and the process goes
to step S12. Step S11 is the same as step S1 in the flow chart
in FIG. 9.

In step S12, subsequent to performing the measurement of
all the light spots SPk formed in the print head 30 in step S11,
the first light quantity related data PWk in all the light spots
SPk is found, and the process goes to step S13. Step S12 is the
same as step S2 in the flow chart in FIG. 9. Therefore step S12
becomes a first process of finding the first light quantity
related data PW showing the light quantity in the light spot SP
formed by lighting up the light-emitting unit (LED 35) by the
driver IC 36 as the driving unit by using the first threshold
Thl.

In step S13, subsequent to finding the first light quantity
related data PWk in all the light spots SPk in step S12, the first
magnitude related data BSk in all the light spots SPk is found,
and the process goes to step S14. Step S13 is the same as step
S3 in the flow chart in FIG. 9. Therefore step S13 becomes a
second process of finding the first magnitude related data BS
showing the magnitude in the light spot SP formed by lighting
up the light-emitting unit (LED 35) by the driver IC 36 as the
driving unit by using the second threshold Th2.

In step S14, subsequent to finding the first magnitude
related data BSk in all the light spots SPk in step S13, the
second magnitude related data BS2% (second factor) in all the
light spots SPk is found, and the process goes to step S15. In
step S14, as described above, the second magnitude related
data BS2k in the light spot SPk is found using the fourth
threshold Th4 to the measurement result of the measurement
result as a target in step S11. In addition, in step S14, the
second magnitude related data BS24 in all the light spots SPk
is found by targeting all the light spots SPk. Therefore step
S14 becomes a second process of finding the second magni-
tude related data BS2 showing the magnitude in the light spot
SP formed by lighting up the light-emitting unit (LED 35) by
the driver IC 36 as the driving unit by using the fourth thresh-
old Th4. It should be noted that step S14, as long as between
step S11 and step S18, may be executed after any step or at the
same time with the other step, and is not limited to the con-
figuration of the second embodiment. This is because step
S14 uses the measurement result in step S11, and the found
second magnitude related data BS2% is used in step S18.

In step S15, subsequent to finding the second magnitude
related data BS2k&1n all the light spots SPk in step S14, the first
ratio data PDk (first factor) in all the light spots SPk is found,
and the process goes to step S16. Step S15 is the same as step
S4 in the flow chart in FIG. 9. Therefore step S15 becomes a
third process of finding the first ratio data PD showing the
ratio between the first light quantity related data PW and the
first magnitude related data BS.

In step S16, subsequent to finding the first ratio data PDk in
all the light spots SPk in step S15, the first ratio average value
PD,, is found, and the process goes to step S17. Step S16 is
the same as step S5 in the flow chart in FIG. 9.

In step S17, subsequent to finding the first ratio average
value PD,,. in step S16, the light quantity correction data
CD2k to each of the LEDs 35 is found, and the process goes
to step S18. In step S17, the light quantity correction data
CDk to each of the LEDs 35 forming the light spot SPk as a
target is found by using the first ratio data PDk (first factor)
found in step S15 and the second magnitude data BS2k (sec-
ond factor) found in step S14. In step S17 of the second
embodiment, the light quantity correction data CD2k [%] to
each ofthe LEDs 35 is found by substituting the first ratio data
PDk, the second magnitude related data BS2% and the first
ratio average value PD,,,, found in step S16 to the aforemen-
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tioned expression (2). Therefore step S17 becomes a fourth
process of finding the light quantity correction data CD2 to
the light-emitting unit (LED 35) forming the light spot SP as
a target by using the first ratio data PD and the second mag-
nitude related data BS2.

In step S18, subsequent to finding the light quantity cor-
rection data CD2kto each of the LEDs 35 in step S17, each of
the light quantity correction data CD2k is recorded and
retained in the print head 30 to complete the processing of
setting the light quantity correction data (light quantity cor-
rection value). In step S18, each of the light quantity correc-
tion data CD2k found in step S17 is recorded and retained in
the print head 30 to be capable of being referred to for driving
each of'the LEDs 35. In step S18 of the second embodiment,
the light quantity correction data CD2k corresponding to the
light spot SPk is stored in the memory 37 (refer to FIG. 1) of
the driver IC 36 that drives the LED 35 forming the light spot
SPk. Therefore step S18 becomes a fifth process of retaining
the found light quantity correction data CD2 to the print head
30.

In the method of manufacturing the print head according to
the second embodiment of the present invention, after the
print head 30 is assembled as described above, the processing
of setting the light quantity correction data (light quantity
correction value) is executed (refer to the flow chart in FIG.
13). In the flow chart in FIG. 13, the process goes to step S11,
wherein each of the light spots SPk is formed on the field by
the assembled print head 30 to measure each of the light spots
SPk. After that, in the flow chart in FIG. 13, the process goes
in the order of step S12, step S13, step S14 and step S15, and
thereby the first ratio data PDk (first factor) as the ratio
between the light quantity (or value closely related to the light
quantity) and the magnitude in the light spot SPk is found by
using the first light quantity related data PWk and the first
magnitude related data BSk. The second magnitude related
data BS2 (second factor) in the light spot SPk is found. In
addition, in the flow chart in FIG. 13, the process goes to step
S16 and then, step S17, and thereby the light quantity correc-
tion data CD2k to each of the LEDs 35 forming the light spot
SPk is found by using the first ratio data PDk (first factor) and
the second magnitude related data BS2 (second factor) in the
light spot SPk as a target. After that, in the flow chart in FIG.
13, the process goes to step S18, wherein the light quantity
correction data CD2k found corresponding to the light spot
SPk formed by the LED 35 is stored in the memory 37 of the
driver IC 36 driving each of the LEDs 35.

As a result, the method of manufacturing the print head
according to the second embodiment of the present invention
can manufacture the print head 30 in which the light quantity
correction data CD2£ set as described above is stored in the
memory 37 of each of the drivers IC 36 corresponding to each
of'the LEDs 35. Therefore in the print head 30 formed by the
method of manufacturing the print head according to the
second embodiment, each of the drivers IC 36 drives each of
the LEDs 35 by using the light quantity correction data CD2k
set as described above and stored in the memory 37 (refer to
FIG. 1). Therefore, the print head 30 formed by the method of
manufacturing the print head according to the second
embodiment can appropriately prevent the generation of the
longitudinal streak in the formed image. This is achieved
because of the following configuration.

In the method of manufacturing the print head according to
the second embodiment, the first ratio data PDk in the light
spot SP formed by each of the LEDs 35 is made to the first
factor, and the second magnitude related data BS2 as the data
showing the magnitude of each of the light spot SPk is made
to the second factor. In the method of manufacturing the print

20

25

30

40

45

55

24

head according to the second embodiment, the light quantity
correction data CD2 set using the first ratio data PDk (first
factor) and the second magnitude related data BS2 (second
factor) is stored in the memory 37 to manufacture the print
head 30. Therefore in the print head 30, each of the LEDs 35
is driven by using the light quantity correction data CD2
stored in the memory 37, and thereby the developing toner
amount to be determined depending upon the light power
density in the light from each of the LEDs 35 can be more
finely adjusted. Therefore, in the print head 30, it is possible
to appropriately prevent the generation of the longitudinal
streak (density unevenness) on the image.

Since the method of manufacturing the print head accord-
ing to the second embodiment basically has the same con-
figuration with the method of manufacturing the print head
according to the first embodiment, it can basically obtain the
effect similar to that of the first embodiment.

In addition, in the method of manufacturing the print head
according to the second embodiment, the light quantity cor-
rection data CD2k is set using the second magnitude related
data BS2 (second factor) that is the data showing the magni-
tude of each of the light spots SPk in addition to the first ratio
data PDk (first factor). Therefore in the method of manufac-
turing the print head, the light quantity correction data CD2k
can be set considering the magnitude of the light spot SPk
formed by each of the LEDs 35 in addition to the light power
density (light quantity per area) in the light from each of the
LEDs 35. Thereby in the method of manufacturing the print
head, it is possible to set the light quantity correction data
CD2k that can more finely adjust the developing toner
amount. As a result, in the method of manufacturing the print
head, the set light quantity correction data CD2k is used to
correct the light quantity of the light emitted from each of the
light sources (each of the LEDs 35), and thereby it is possible
to manufacture the print head 30 that more appropriately
prevents the generation of the longitudinal streak (density
unevenness).

Accordingly, the method of manufacturing the print head
according to the second embodiment of the present invention
can manufacture the print head 30 that can appropriately
prevent the generation of the longitudinal streak.

It should be noted that in the method of manufacturing the
print head according to the second embodiment, a first item
using the first ratio data PDk (first factor) and a second item
using the second magnitude related data BS2 (second factor)
are added in the expression (2) for finding the light quantity
correction data CD2k. However, in the method of manufac-
turing the print head, use of the first ratio data PDk (first
factor) as the ratio of the light quantity and the magnitude in
the light spot SP formed by each of the light sources (each of
the LEDs 35) and the second magnitude related data BS2
(second factor) as the data showing the magnitude of each of
the light spots SPk is only required, and the method is not
limited to the configuration of the second embodiment. An
example of this may include a method of multiplying the first
item using the first ratio data PDk (first factor) by the second
item using the second magnitude related data BS2 (second
factor).

Inthe method of manufacturing the print head according to
the second embodiment, the second magnitude related data
BS2 (second factor) is used, but the second light quantity
related data PW2 of the light spot SPk as a target may be used
as a second factor, and the second factor is not limited to the
configuration of the second embodiment. The second light
quantity related data PW2 is, as similar to the second magni-
tude related data BS2, found apart from the first light quantity
related data PW of finding the first ratio data PD (first factor).
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The second light quantity related data PW2 (second factor)
shows the data showing the light quantity in the light spot SPk
finding the first ratio data PD (first factor) to be targeted or
data closely related to the light quantity in the light spot SPk.
In the method of manufacturing the print head, the third
threshold Th3 (refer to FIG. 7 and FIG. 8) finding the second
light quantity related data PW2 is set. The third threshold Th3
defines the lower limit value in intensity used for finding the
first light quantity related data PW in the one-dimensional
beam profiles in the two scanning directions as similar to the
first threshold Th1, and is set to the value different from the
first threshold Thl. The third threshold Th3 may be set as
needed corresponding to each of the light spots SP to be
formed. It should be noted that the third threshold Th3 may be
set as a zero (0% in the peak intensity of the light spot SP) as
similar to the first threshold Thl. In this case, the second light
quantity related data PW2 is to be found using all the values
of'the intensity distribution measured as the light spot SP, that
is, as similar to a case of substantially not providing the third
threshold Th3. The second light quantity related data PW2 is
found using the third threshold Th3 in the same way as a case
of finding the first light quantity related data PW using the
first threshold Th1 (refer to FIG. 7 and FIG. 8). At this time,
in the same way at the time of finding the first light quantity
related data PW, the averaging processing may be executed
using the second light quantity related data PW2 in the
sequential light spots SP respectively. It should be noted that
each of the second light quantity related data PW2 is prefer-
ably found in this manner in the same way at the time of
finding the first light quantity related data PW, but when
finding the data showing the magnitude of the light spot SP,
the method of finding the data is not limited to the method of
the second embodiment, and the other method may be
adopted therefor. In this case, it is possible to set the light
quantity correction data CD2k in consideration of the light
power density (light quantity per area) in the light from each
of'the LEDs 35 as well as the light quantity of the light spot
SPk formed by each of the LEDs 35. Therefore the method of
manufacturing the print head can set the light quantity cor-
rection data CD2k that can more finely adjust the developing
toner amount.

Further, in the method of manufacturing the print head
according to the second embodiment, the second magnitude
related data BS2 is used, but the second light quantity related
data PW2 of'the light spot SPk to be targeted in addition to the
second magnitude related data BS2 may be used, and this data
is not limited to that of the second embodiment. The second
light quantity related data PW2 is the same as the above-
mentioned. In this case, it is possible to set the light quantity
correction data CD2k in consideration of the light power
density (light quantity per area) in the light from each of the
LEDs 35 as well as the light quantity and magnitude of the
light spot SPk formed by each of the LEDs 35. Therefore the
method of manufacturing the print head can set the light
quantity correction data CD2k that can more finely adjust the
developing toner amount.

Third Embodiment

An explanation will be made of a method of manufacturing
a print head according to a third embodiment of the present
invention, a print head 30 of the third embodiment manufac-
tured by the method of manufacturing the print head, and an
image forming apparatus 10 of the third embodiment pro-
vided with the print head 30 with reference to FIG. 14. The
method of manufacturing the print head according to the third
embodiment is an example where a method of setting light
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quantity correction data (light quantity correction value) is
different from the method of setting the light quantity correc-
tion data (light quantity correction value) according to each of
the first embodiment and the second embodiment. The
method of manufacturing the print head according to the third
embodiment has a basic concept and configuration (process)
that are similar to those in the method of manufacturing the
print head according to the first embodiment, and therefore
components in the concept and configuration identical to
those in the first embodiment are referred to as identical signs,
and the detailed explanation is omitted.

Inthe method of setting light quantity correction data (light
quantity correction value) in the method of manufacturing the
print head according to the third embodiment, a first threshold
Th1 and a second threshold Th2 are used to find first ratio data
PD (factor (hereinafter, referred to as “first factor”)), and a
third threshold Th3 and a fourth threshold Th4 are used to find
second ratio data PD2 (factor (hereinafter, referred to as “sec-
ond factor”)). The third threshold Th3 and the fourth thresh-
old Th4 are similar to those of the second embodiment. The
second ratio data PD2 is data showing a ratio between the
light quantity and the magnitude found based upon a thresh-
old different from the first ratio data PD (first factor) in the
light spot SPk finding the first ratio data PD to be targeted.

Inthe method of manufacturing the print head according to
the third embodiment, second light quantity related data PW2
is found using the third threshold Th3 in the same way as a
case of finding the first light quantity related data PW using
the first threshold Thl (refer to FIG. 7 and FIG. 8). At this
time, in the same way at the time of finding the first light
quantity related data PW, the averaging processing may be
executed using the second light quantity related data PW2 in
the sequential light spots SP respectively. It should be noted
that each of the second light quantity related data PW2 is
preferably found in this manner in the same way at the time of
finding the first light quantity related data PW, but when
finding the data showing the light quantity of the light spot
SPk or the data closely related to the light quantity of the light
spot SPk, the method of finding the second light quantity
related data PW2 is not limited to the method of the third
embodiment, and the other method may be adopted therefor.

Inthe method of manufacturing the print head according to
the third embodiment, second magnitude related data BS2 is
found using the fourth threshold Th4 in the same way as a case
offinding the first magnitude related data BS using the second
threshold Th2 (refer to FIG. 7 and FIG. 8). At this time, in the
same way at the time of finding the first magnitude related
data BS, the averaging processing may be executed using the
second magnitude related data BS2 in the sequential light
spots SP respectively. It should be noted that each of the
second magnitude related data BS2 is preferably found in this
manner in the same way at the time of finding the first mag-
nitude related data BS, but when finding the data showing the
magnitude of the light spot SP, the method of finding the
second magnitude related data BS2 is not limited to the
method of the third embodiment, and the other method may
be adopted therefor.

Inthe method of manufacturing the print head according to
the third embodiment, a ratio between the second light quan-
tity related data PW2 and the second magnitude related data
BS2 found as described above is found, which is made to the
second ratio data PD2. In the third embodiment, the second
ratio data PD2 is made to a ratio of the second light quantity
related data PW2 to the second magnitude related data BS2
(PD2=PW2/BS2). Therefore the second ratio data PD2
becomes a value (amount) equivalent to the light power den-
sity (light quantity per area) found by a threshold difterent
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from the first ratio data PD in the light spot SP as a target.
Form this point, the second ratio data PD2 becomes a second
factor for setting the light quantity correction data in the
method of manufacturing the print head according to the third
embodiment. It should be noted that the second ratio data PD2
(second factor) that is the ratio between the second light
quantity related data PW2 and the second magnitude related
data BS2 may be made to a ratio of the second magnitude
related data BS2 to the second light quantity related data PW2
(PD2=BS2/PW2), and is not limited to the third embodiment
as described above. In this case, the second ratio data (second
factor) shows an inverse number of the light power density
(light quantity per area). In this manner, in the method of
manufacturing the print head according to the third embodi-
ment, it is possible to find the ratio (second ratio data PD2
(second factor)) between the light quantity (or value closely
related to the light quantity) and the magnitude in the light
spot SP formed by the each of the LEDs 35.

In the method of manufacturing the print head according to
the third embodiment, for setting the light quantity correction
data by using this ratio (second ratio data PD2 (second fac-
tor)), a ratio (second ratio data PD2k (second factor)) in each
of all the light spots SPk is found as similar to the above-
mentioned. In addition, in the method of manufacturing the
print head, an average value of the second ratio data PD2k in
all the light spots SPk is found to find a second ratio average
value PD2 .. In addition, in the method of manufacturing the
print head according to the third embodiment, light quantity
correction data CD3k [%] is calculated by the following
expression (3) as the light quantity correction data to each of
the LEDs 35 forming the light spot SPk as a target. In the
following expression (3), the first ratio data PDK, the first ratio
average value PD,,, and the proportional constant PC are
similar to those in the following expression (1) of the first
embodiment and the following expression (2) of the second
embodiment. It should be noted that a sign “k” in the second
ratio data PD2k is the aforementioned identifier (“k” is a
natural number other than a zero) indicating which one of all
the light spots SP is a target, and is a numeral equal to the sign
“k” in the light spot SPk.

CD3k={(PDk/PD,,)-1}xPC+{(PD2k/PD2,,,)~1}x

PC2 3)

In this expression (3), PC2 is a proportional constant set
apart from the proportional constant PC. The proportional
constant PC is as needed set in accordance with an image
formation process such as developing since the developing
tonner amount changes by a difference of the image forma-
tion process. In this way, the light quantity correction data
CD3k is found using the first ratio data PDk, in other words,
using the light power density in the light spot SPk as a target
as the first factor. In addition, the light quantity correction
data CD3kis found using the second ratio data PD2 4 found by
a threshold different from the first ratio data PDk in the light
spot Sp as a target, that is, using the light power density in the
light spot SPk as a target, as the second factor.

Next, an explanation will be made of the processing for
setting the light quantity correction data (light quantity cor-
rection value) in the method of manufacturing the print head
according to the third embodiment of the present invention
with reference to FIG. 14. FIG. 14 is flow chart showing the
processing for setting the light quantity correction data (light
quantity correction value) in the method of manufacturing the
print head according to the third embodiment. Hereinafter, an
explanation will be made of each step (each process) of the
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flow chart in FIG. 14. A target to be executed in the flow chart
in FIG. 14 will be the print head 30 assembled in the same way
with the first embodiment.

In step S21, the measurement of all the light spots SPk
formed in the print head 30 is performed, and the process goes
to step S22. Step S21 is the same as step S1 in the flow chart
in FIG. 9.

In step S22, subsequent to performing the measurement of
all the light spots SPk formed in the print head 30 in step S21,
first light quantity related data PWk in all the light spots SPk
is found, and the process goes to step S23. Step S22 is the
same as step S2 in the flow chart in FIG. 9. Therefore step S22
becomes a first process of finding the first light quantity
related data PW showing the light quantity in the light spot SP
formed by lighting up the light-emitting unit (LED 35) by the
driver IC 36 as the driving unit by using the first threshold
Thl.

In step S23, subsequent to finding the first light quantity
related data PWk in all the light spots SPk in step S22, second
light quantity related data PW2k in all the light spots SPk is
found, and the process goes to step S24. In step S23, as
described above, the second light quantity related data PW2
in the light spots SPkis found by using the third threshold Th3
to the measurement result of the light spot SPk as a target in
step S21. In step S23, the second light quantity related data
PW2£ in all the light spots SPk is found by targeting all the
light spots SPk. Therefore step S23 becomes a first process of
finding the second light quantity related data PW2 showing
the light quantity in the light spot SP formed by lighting up the
light-emitting unit (LED 35) by the driver IC 36 as the driving
unit by using the third threshold Th3.

In step S24, subsequent to finding the second light quantity
related data PW2£ in all the light spots SPk in step S23, first
magnitude related data BSk in all the light spots SPk is found,
and the process goes to step S25. Step S24 is the same as step
S3 in the flow chart in FIG. 9. Therefore step S24 becomes a
second process of finding the first magnitude related data BS
showing the magnitude in the light spot SP formed by lighting
up the light-emitting unit (LED 35) by the driver IC 36 as the
driving unit by using the second threshold Th2.

In step S25, subsequent to finding the first magnitude
related data BSk in all the light spots SPk in step S24, second
magnitude related data BS2% in all the light spots SPk is
found, and the process goes to step S26. In step S25, as
described above, the second magnitude related data BS24 in
the light spot SPk is found using the fourth threshold Th4 to
the measurement result in the light spot SPk as a target in step
S21. In step S25, the second magnitude related data BS2k in
all the light spots SPk is found by targeting all the light spots
SPk. Therefore step S25 becomes a second process of finding
the second magnitude related data BS2 showing the magni-
tude in the light spot SP formed by lighting up the light-
emitting unit (LED 35) by the driver IC 36 as the driving unit
by using the fourth threshold Th4. It should be noted that step
S22 to step S25 may be executed by any order, and is not
limited to the configuration of the third embodiment.

In step S26, subsequent to finding the second magnitude
related data BS2k in all the light spots SPk in step S25, first
ratio related data PDk (first factor) in all the light spots SPk is
found, and the process goes to step S27. Step S26 is the same
as step S4 in the flow chart in FIG. 9. Therefore step S26
becomes a third process of finding the first ratio data PD
showing the ratio between the first light quantity related data
PW and the first magnitude related data BS.

In step S27, subsequent to finding the first ratio data PDk
(first factor) in all the light spots SPk in step S26, second ratio
data PD2k in all the light spots SPk is found, and the process
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goes to step S28. In step S27, for setting the light quantity
correction data, the second ratio data PD2k as the ratio
between the second light quantity related data PW24 found in
step S23 and the second magnitude related data BS2k found in
step S25 in all the light spots SPk is found. That is, in step S27,
a value (amount) equivalent to the light power density in all
the light spots SPk is found by a threshold different from that
in step S26. In step S27 of the third embodiment, as described
above, the second ratio data PD2k in all the light spots SPk is
found as the ratio of the second light quantity related data
PW2kt to the second magnitude related data BS2k
(PD2i=PW2/i/BS2k). Therefore step S27 becomes a third
process of finding the second ratio data PD2 showing the ratio
between the second light quantity related data PW2 and the
second magnitude related data BS2. It should be noted that
step S27 may be executed at the same time with step S26 or
before step S26, and is not limited to the configuration of the
third embodiment.

In step S28, subsequent to finding the second ratio data
PD2 in all the light spots SPk in step S27, a first ratio average
value PD,,,, is found, and the process goes to step S29. Step
S28 is the same as step S5 in the flow chart in FIG. 9.

In step S29, subsequent to finding the first ratio average
value PD,,,, in step S28, a second ratio average value PD2_
is found, and the process goes to step S30. In step S29, as
described above, an average value of the second ratio data
PD2k in all the light spots SPk found in step S27 is found,
which is made to the second ratio average value PD2 .

In step S30, subsequent to finding the second ratio average
value PD2, , in step S29, the light quantity correction data
CD3k to each of the LEDs 35 is found, and the process goes
to step S31. In step S30, the light quantity correction data
CD3kto each of the LEDs 35 forming the light spot SPk as a
target is found by using the first ratio data PDk (first factor)
found in step S26 and the second ratio data PD2k (second
factor) found in step S27. In step S30 of the third embodi-
ment, the light quantity correction data CD3% [%] to each of
the LEDs 35 is found by substituting the first ratio data PDk,
the second ratio data PD2£;, the first ratio average value PD,,
found in step S28 and the second ratio average value PD2
found in step S29 to the aforementioned expression (3).
Therefore step S30 becomes a fourth process of finding the
light quantity correction data CD3 to the light-emitting unit
(LED 35) forming the light spot SP as a target by using the
first ratio data PD and the second ratio data PD2.

In step S31, subsequent to finding the light quantity cor-
rection data CD3%to each of the LEDs 35 in step S30, each of
the light quantity correction data CD3k is recorded and
retained in the print head 30 to complete the processing of
setting the light quantity correction data (light quantity cor-
rection value). In step S31, each of the light quantity correc-
tion data CD3% found in step S30 is recorded and retained in
the print head 30 to be capable of being referred to for driving
each ofthe LEDs 35. In step S31 of the third embodiment, the
light quantity correction data CD3 % corresponding to the light
spot SPk is stored in the memory 37 (refer to FIG. 1) of the
driver IC 36 that drives the LED 35 forming the light spot
SPk. Therefore step S31 becomes a fifth process of retaining
the found light quantity correction data CD3 to the print head
30.

In the method of manufacturing the print head according to
the third embodiment of the present invention, after the print
head 30 is assembled as described above, the processing of
setting the light quantity correction data (light quantity cor-
rection value) is executed (refer to the flow chart in FIG. 14).
In the flow chart in FIG. 14, the process goes to step S21,
wherein each of the light spots SPk is formed on the field in
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the assembled print head 30 to measure each of the light spots
SPk. After that, in the flow chart in FIG. 14, the process goes
in the order of step S22, step S23, step S24, step S25 and step
S26, and thereby the first ratio data PDk (first factor) as the
ratio between the light quantity (or value closely related to the
light quantity) and the magnitude in the light spot SPk is
found by using the first light quantity related data PWk and
the first magnitude related data BSk. In addition, in the flow
chart in FIG. 14, the process goes to step S27, wherein the
second ratio data PD2k (second factor) as the ratio between
the light quantity (or value closely related to the light quan-
tity) and the magnitude in the light spot SPk is found by using
the second light quantity related data PW2 and the second
magnitude related data BS2. In the flow chart in FIG. 14, the
process goes in the order of step S28, step S29 and step S30,
and thereby the light quantity correction data CD3kto each of
the LEDs 35 forming the light spot SPk is found by using the
first ratio data PDk (first factor) and the second ratio data
PD2k (second factor) in the light spot SPk as a target. After
that, in the flow chart in FIG. 14, the process goes to step S31,
wherein the light quantity correction data CD3% found corre-
sponding to the light spot SPk formed by the LED 35 is stored
in the memory 37 of the driver IC 36 that drives each of the
LEDs 35.

As a result, the method of manufacturing the print head
according to the third embodiment of the present invention
can manufacture the print head 30 in which the light quantity
correction data CD3% set as described above is stored in the
memory 37 of each of the drivers IC 36 corresponding to each
of'the LEDs 35. Therefore in the print head 30 formed by the
method of manufacturing the print head according to the third
embodiment, each of the drivers IC 36 drives each of the
LEDs 35 by using the light quantity correction data CD3% set
as described above and stored in the memory 37 (refer to FIG.
1). Therefore, the print head 30 formed by the method of
manufacturing the print head according to the third embodi-
ment can appropriately prevent the generation of the longitu-
dinal streak in the formed image. This is achieved by the
following configuration.

Inthe method of manufacturing the print head according to
the third embodiment, the first ratio data PDk in the light spot
Sp formed by each of the LEDs 35 is made to a first factor, and
the second ratio data PD2% of the light spot SPk forming each
of the LEDs 35 is made to a second factor. In the method of
manufacturing the print head according to the third embodi-
ment, the light quantity correction data CD2 set using the first
ratio data PDk (first factor) and the second ratio data PD2k
(second factor) is stored in the memory 37 to manufacture the
print head 30. Therefore in the print head 30, each of the LEDs
35 is driven by using the light quantity correction data CD2
stored in the memory 37, and thereby the developing toner
amount to be determined depending upon the light power
density in the light from each of the LEDs 35 can be more
finely adjusted. This is because the beam profile of the light
spot SP formed by each of the LEDs 35 is not formed in a flat
top shape, but in a shape close to a Gauss distribution, the light
power density is found using a different threshold, thereby
making it possible for the light power density to be more
appropriately close to an actual light power density. There-
fore, the print head 30 can appropriately prevent the genera-
tion of the longitudinal streak (density unevenness) on the
image.

Since the method of manufacturing the print head accord-
ing to the third embodiment basically has the same configu-
ration with the method of manufacturing the print head
according to the first embodiment, it can basically obtain the
effect similar to that of the first embodiment.
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In addition thereto, in the method of manufacturing the
print head according to the third embodiment, the light quan-
tity correction data CD3% is set using the second ratio data
PD2k (second factor) in the light spot SP formed by the each
of the LEDs 35 in addition to the first ratio data PDk (first
factor). In other words, in the method of manufacturing the
print head, the light quantity correction data CD3%1is setusing
the ratio data (PDk and PD2%) in the light spot SP that is found
using the two different thresholds and is formed by the each of
the LEDs 35. Thereby it is possible to more appropriately find
the light power density in the light from each of the LEDs 35
to set the light quantity correction data CD3% with the more
appropriate light power density. Thereby the method of
manufacturing the print head can set the light quantity cor-
rection data CD3 % that can more finely adjust the developing
toner amount. As a result, in the method of manufacturing the
print head, the set light quantity correction data CD3% is used
to correct the light quantity of the light emitted from each of
the light sources (each of the LEDs 35), and thereby it is
possible to manufacture the print head 30 that more appro-
priately prevents the generation of the longitudinal streak
(density unevenness).

Accordingly, the method of manufacturing the print head
according to the third embodiment of the present invention
can manufacture the print head 30 that can appropriately
prevent the generation of the longitudinal streak.

It should be noted that in the method of manufacturing the
print head according to the third embodiment, a first item
using the first ratio data PDk (first factor) and a second item
using the second ratio data PD2% (second factor) are added in
the expression (3) for finding the light quantity correction
data CD3%. However, in the method of manufacturing the
print head, use of the first ratio data PDk (first factor) as the
ratio of the light quantity and the magnitude in the light spot
SP formed by each of the light sources (each of the LEDs 35)
and the second ratio data PD2k (second factor) as the ratio of
the light quantity and the magnitude in the light spot SP
formed by each of the light sources (each of the LEDs 35),
which is found with a threshold different from the first ratio
data PDk is only required, and the method of finding the light
quantity correction data CD3% is not limited to the configu-
ration of the third embodiment. An example of this may
include a method of multiplying the first item using the first
ratio data PDk (first factor) by the second item using the
second ratio data PD2k (second factor). Further, another
example thereof may include a combination of the first item
and the second item according to a different expression or a
change in use of the first ratio data PDk (first factor) and the
second ratio data PD2k (second factor).

Fourth Embodiment

An explanation will be made of a method of manufacturing
a print head according to a fourth embodiment of the present
invention, a print head 30 of the fourth embodiment manu-
factured by the method of manufacturing the print head, and
an image forming apparatus 10 of the fourth embodiment
provided with the print head 30 with reference to FI1G. 15. The
method of manufacturing the print head according to the
fourth embodiment is an example where a method of setting
light quantity correction data (light quantity correction value)
is different from the method of setting the light quantity
correction data (light quantity correction value) according to
each of the first embodiment, second embodiment and third
embodiment. The method of manufacturing the print head
according to the fourth embodiment has a basic concept and
configuration (process) that are similar to those in the method
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of manufacturing the print head according to the first embodi-
ment described above, and therefore components in the con-
cept and configuration identical to those in the first embodi-
ment are referred to as identical signs, and the detailed
explanation is omitted.

In the method of setting the light quantity correction data
(light quantity correction value) in the method of manufac-
turing the print head according to the fourth embodiment, the
light quantity is corrected to be constant before finding a first
ratio data PD, that is, first light quantity related data PW and
first magnitude related data BS. That is, in the method of
manufacturing the print head according to the fourth embodi-
ment, the driver IC 36 drives each of LEDs 35 in such a
manner that the light quantity in each of all the light spots SPk
is constant, to form a light spot SPk. In the method of manu-
facturing the print head according to the fourth embodiment,
all the light spots SPk formed such that the light quantity of
each is constant are measured to find the first light quantity
related data PW and first magnitude related data BS, from
which the first ratio data PD is found.

Therefore in the method of manufacturing the print head
according to the fourth embodiment, the correction of making
the light quantity constant is made as follows. First, a fifth
threshold Th5 (refer to FIG. 7 and FIG. 8) of finding third light
quantity related data PW3 used in the correction of making
the light quantity constant is set. The fifth threshold ThS
defines a lower limit value in intensity used for finding the
third light quantity related data PW3 in one-dimensional
beam profiles in the two scanning directions as similar to the
first threshold Thl. The fifth threshold ThS may be set to a
value equal to the first threshold Th1 or to a value different
from the first threshold Th1, and may be set as needed corre-
sponding to each of the light spots SP to be formed. It should
be noted that the fifth threshold Th5 may be set as a zero (0%
of'a peak intensity of the light spot SP) as similar to the first
threshold Th1. In this case, the third light quantity related data
PW3 is to be found using all the values of the intensity
distribution measured as the light spot SP, that is, as similar to
a case of substantially not providing the fifth threshold Th5.

Inaddition, in the print head 30, the driver IC 36 drives each
of the LEDs 35 without using any light quantity correction
data to emit light from each of the LEDs 35 and form a light
spot SP on a field by collecting the light by the lens array 32.
An intensity distribution of the light spot SP formed on the
field is measured. In the fourth embodiment, two-dimen-
sional beam profiles of the light spots SP (refer to FIG. 5) are
obtained. Thereafter, the third light quantity related data PW3
in the light spot SP is found using the fifth threshold Th5
based upon the measurement result of the light spot SP, in the
same way with the first light quantity related data PW. At this
time, in the same way at the time of finding the first light
quantity related data PW, the averaging processing may be
executed using the third light quantity related data PW3 in the
sequential light spots SP respectively. It should be noted that
the third light quantity related data PW3, as long as the
method of finding the data closely related to the light quantity
of the light spot SP is used, may be found with the method
different from that of the fourth embodiment, and the method
of finding the third light quantity related data PW3 is not
limited to the method of the fourth embodiment.

Next, constant light quantity correction data CDtk [%] to
each of the LEDs 35 forming the light spot SPk as a target is
found such that all the third light-related data PW3k are
constant. It should be noted that a sign “k” in the third light
quantity related data PW3k and the constant light quantity
correction data CD{k is the aforementioned identifier (“k™ is
anatural number other than a zero) indicating which one of all
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the light spots SP is a target, and is a numeral equal to the sign
“k” in the light spot SPk. The constant light quantity correc-
tion data CDfk can be found according to a general method. In
addition, in the print head 30, the driver IC 36 drives each of
the LEDs 35 by using the constant light quantity correction
data CDfk to emit light from each of the LEDs 35 and form a
light spot SP on a field by collecting the light by the lens array
32. Therefore all the light spots SPk where the light quantity
of each is made constant can be formed on the field.

In the method of setting the light quantity correction data
(light quantity correction value) in the method of manufac-
turing the print head according to the fourth embodiment, all
the light spots SPk where the light quantity of each is made
constant are measured, and the first light quantity related data
PW and the first magnitude related data BS are found based
upon the measurement result as similar to the first embodi-
ment. In the method of manufacturing the print head accord-
ing to the fourth embodiment, the ratio between the first light
quantity related data PW and the first magnitude related data
BS is found, which is made to the first ratio data PD. In the
fourth embodiment, the first ratio data PD is made to the ratio
of the first light quantity related data PW to the first magni-
tude related data BS (PD=PW/BS). Therefore the first ratio
data PD is the value (amount) equivalent to the light power
density (light quantity per area) in the light spot as a target out
of all the light spots SPk where the light quantity of each is
made constant. From this point, the first ratio data PD
becomes a factor for setting the light quantity correction data
in the method of manufacturing the print head according to
the fourth embodiment. It should be noted that the first ratio
data PD that is the ratio between the first light quantity related
data PW and the first magnitude related data BS may be made
to a ratio of the first magnitude related data BS to the first light
quantity related data PW (PD=BS/PW), and is not limited to
the fourth embodiment as described above. In this case, the
first ratio data (factor) shows an inverse number of the light
power density (light quantity per area).

In the method of manufacturing the print head according to
the fourth embodiment, for setting the light quantity correc-
tion data by using this ratio (first ratio data PD (factor)), a ratio
(first ratio data PDk (factor)) in each of all the light spots SPk
is found as similar to the above-mentioned. In addition, in the
method of manufacturing the print head, an average value of
the firstratio data PSk in all the light spots SPk is found to find
a first ratio average value PD .. In addition, in the method of
manufacturing the print head according to the fourth embodi-
ment, light quantity correction data CD4k[ %] is calculated by
the following expression (4) as the light quantity correction
data to each of the LEDs 35 forming the light spot SPk as a
target. In the following expression (4), the first ratio data PDk,
the first ratio average value PD,,,, and the proportional con-
stant PC are similar to those in the following expression (1) of
the first embodiment, the following expression (2) of the
second embodiment and the following expression (3) of the
third embodiment.

CD4k={(PDk/PD,,,)-1}xPC+CDIk )

Inthis way, the light quantity correction data CD4k is found
using the first ratio data PDk, in other words, using the light
power density in the light spot SPk as a target out of all the
light spots SP where the light quantity of each is made con-
stant as the factor (hereinafter, referred to as “first factor”). In
addition, the light quantity correction data CD4k of the fourth
embodiment is found using the constant light quantity cor-
rection data CDfk used of making the light quantity of each of
all the light spots SP constant as the second factor.
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Next, an explanation will be made of the processing for
setting the light quantity correction data (light quantity cor-
rection value) in the method of manufacturing the print head
according to the fourth embodiment of the present invention
with reference to FIG. 15. FI1G. 15 is a flow chart showing the
processing for setting the light quantity correction data (light
quantity correction value) in the method of manufacturing the
print head according to the fourth embodiment. Hereinafter,
an explanation will be made of each step (each process) of the
flow chart in FIG. 15. A target to be executed in the flow chart
in FIG. 15 will be the print head 30 assembled in the same way
with the first embodiment.

In step S41, subsequent to performing the measurement of
all the light spots SPk formed in the print head 30, the process
goes to step S42. In step S41, as described above, the driver IC
36 drives each of the LEDs 35 without using any light quan-
tity correction data to measure each of the light spots SPk
formed on the field. In step S41 of the fourth embodiment, a
single LED 35 is lit up to form each of the light spots SPk to
obtain the two-dimensional beam profile of each of the light
spots SPk (refer to FIG. 5).

In step S42, subsequent to performing the measurement of
all the light spots SPk formed in the print head 30 in step S41,
the third light quantity related data PW3kin all the light spots
SPk is found, and the process goes to step S43. In step S42, as
described above, the third light quantity related data PW3 in
the light spots SPk is found by using the fifth threshold Th5 to
the measurement result of the light spot SPk as a target in step
S41. In step S42, the third light quantity related data PW3kin
all the light spots SPk is found by targeting all the light spots
SPk. Therefore step S42 becomes a sixth process of finding
the third light quantity related data PW3 showing the light
quantity in the light spot SP formed by lighting up the light-
emitting unit (LED 35) by the driver IC 36 as the driving unit
by using the fifth threshold Th5.

In step S43, subsequent to finding the third light quantity
related data PW3k in all the light spots SPk in step S42, the
constant light quantity correction data CDfk to each of the
LEDs 35 is found, and the process goes to step S44. In step
S43, the constant light quantity correction data CD1k [%] to
each of the LEDs 35 forming the light spot SPk as a target is
found such that each of the third light related data PW3%
found in step S42 is made constant. Therefore step S43
becomes a seventh process of finding the constant light quan-
tity correction data CDf to the light-emitting unit (LED 35)
forming the light spot SP as a target to make the third light
quantity related data PW3 constant.

In step S44, subsequent to finding the constant light quan-
tity correction data CDfk to each of the LEDs 35 in step S43,
the measurement of all the light spots SPk formed as the
constant light quantity in the print head 30 is made, and the
process goes to step S45. In step S44, as described above, the
driver IC 36 drives each of the LEDs 35 by using the constant
light quantity correction data CDfk found in step S43 to
measure each of the light spots SPk formed on the field. In
step S44 of the fourth embodiment, the single LED 35 is litup
to form each of the light spots SPk and obtain the two-
dimensional beam profile of each of the light spots SPk (refer
to FIG. 5).

In step S45, subsequent to performing the measurement of
all the light spots SPk formed as the constant light quantity in
step S44, the first light quantity related data PWk in all the
light spots SPk formed as the constant light quantity is found,
and the process goes to step S46. In step S45, as described
above, the first light quantity related data PW in the light spot
SPk is found by using the first threshold Th1 to the measure-
ment result of the light spot SPk as a target formed as the
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constant light quantity in step S44. In step S45, the first light
quantity related data PWk in all the light spots SPk s found by
targeting all the light spots SPk each formed as the constant
light quantity. Therefore step S45 becomes a first process of
finding the first light quantity related data PW showing the
magnitude in the light spot SP formed by lighting up the
light-emitting unit (LED 35) by the driver IC 36 as the driving
unit by using the constant light quantity correction data CDf.

In step S46, subsequent to finding the first light quantity
related data PWk in all the light spots SPk each formed as the
constant light quantity in step S45, the first magnitude related
data BSk in all the light spots SPk each formed as the constant
light quantity is found, and the process goes to step S47. In
step S46, as described above, the first magnitude related data
BS in the light spot SPk is found using the second threshold
Th2 to the measurement result in the light spot SPk as a target
formed as the constant light quantity in step S44. In step S46,
the first magnitude related data BSk in all the light spots SPk
is found by targeting all the light spots SPk each formed as the
constant light quantity. It should be note that step 46 may be
executed at the same time with step S45 or may be executed
before step S45, and is not limited to the configuration of the
fourth embodiment. This is because any of step S45 and step
S46 uses the measurement result in step S44, and one pro-
cessing content thereof has no influence on the other process-
ing content. Therefore step S46 becomes a second process of
finding the first magnitude related data BS showing the mag-
nitude in the light spot SP formed by lighting up the light-
emitting unit (LED 35) by using the constant light quantity
correction data CDf by the driver IC 36 as the driving unit, by
using the second threshold Th2.

In step S47, subsequent to finding the first magnitude
related data BSk in all the light spots SPk in step S46, the first
ratio related data PDk (first factor) in all the light spots SPk is
found, and the process goes to step S48. In step S47, for
setting the light quantity correction data, the first ratio data
PDk between the first light quantity related data PWk found in
step S45 and the first magnitude related data BSk found in
step S46 is found to all the light spots SPk each formed as the
constant light quantity. That is, in step S47, a value (amount)
equivalent to the light power density (light quantity per area)
in all the light spots SPk each formed as the constant light
quantity is found. In step S47 of the fourth embodiment, as
described above, the first ratio data PDk in all the light spots
SPk is found as the ratio of the first light quantity related data
PWk to the first magnitude related data BSk (PDk=PWk/
BSk). Therefore step S47 becomes a third process of finding
the first ratio data PD showing the ratio between the first light
quantity related data PW and the first magnitude related data
BS.

In step S48, subsequent to finding the first ratio data PDk in
all the light spots SPkin step S47, the first ratio average value
PD,,. is found, and the process goes to step S49. In step S48,
as described above, an average value of the first ratio data PDk
in all the light spots SPk formed as the constant light quantity
found in step S47 is found, which is made to the first ratio
average value PD .

In step S49, subsequent to finding the first ratio average
value PD,,, in step S48, the light quantity correction data
CD4k to each of the LEDs 35 is found, and the process goes
to step S50. In step S49, the light quantity correction data
CD4k to each of the LEDs 35 forming the light spot SPk as a
target is found by using the first ratio data PDk (first factor)
found in step S47. In step S49 of the fourth embodiment, the
light quantity correction data CD4k [%] to each of the LEDs
35 is found by substituting the first ratio data PDk, the first
ratio average value PD,,, found in step S48 and the constant
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light quantity correction data CDfk found in step S43 to the
aforementioned expression (4). Therefore step S49 becomes
a fourth process of finding the light quantity correction data
CD4 to the light-emitting unit (LED 35) forming the light spot
SP as a target by using the first ratio data PD in all the light
spots SPk each formed as the constant light quantity.

In step S50, subsequent to finding the light quantity cor-
rection data CD4kto each of the LEDs 35 in step S49, each of
the light quantity correction data CD4k is recorded and
retained in the print head 30 to complete the processing of
setting the light quantity correction data (light quantity cor-
rection value). In step S50, each of the light quantity correc-
tion data CD4k found in step S49 is recorded and retained in
the print head 30 to be capable of being referred to for driving
each of the LEDs 35. In step S50 of the fourth embodiment,
the light quantity correction data CD4k corresponding to the
light spot SPk is stored in the memory 37 (refer to FIG. 1) of
the driver IC 36 that drives the LED 35 forming the light spot
SPk. Therefore step S50 becomes a fifth process of retaining
the found light quantity correction data CD4 to the print head
30.

Inthe method of manufacturing the print head according to
the fourth embodiment of the present invention, after the print
head 30 is assembled as described above, the processing of
setting the light quantity correction data (light quantity cor-
rection value) is executed (refer to the flow chart in FIG. 15).
In the flow chart in FIG. 15, the process goes to step S41,
wherein each of the light spots SPk is formed on the field in
the assembled print head 30 to measure each of the light spots
SPk. After that, in the flow chart in FIG. 15, the process goes
in the order of step S42 and step S43, and thereby the third
light quantity related data PW3k in all the light spots SPk is
found to find the constant light quantity correction data CDfk
to each ofthe LEDs 35 forming the light spots SPk. In the flow
chart in FIG. 15, the process goes to step S44, wherein each of
the light spots SPk is formed on the field using the constant
light quantity correction data CD1k by the print head 30 to be
measured. After that, in the flow chart in FIG. 15, the process
goes in the order of step S45, step S46 and step S47, and
thereby the first ratio data PDk (first factor) as the ratio
between the light quantity (or value closely related to the light
quantity) and the magnitude in the light spot SPk formed as
the constant light quantity is found by using the first light
quantity related data PWk and the first magnitude related data
BSk. In addition, in the flow chart in FIG. 15, the process goes
to step S48 and then, step S49, and thereby the light quantity
correction data CD4kto each of the LEDs 35 forming the light
spot SPk is found by using the first ratio data PDk (first factor)
in the light spot SPk as a target formed as the constant light
quantity. After that, in the flow chart in FIG. 15, the process
goes to step S50, wherein the light quantity correction data
CD4k found corresponding to the light spot SPk formed by
the LED 35 is stored in the memory 37 of the driver IC 36
driving each of the LEDs 35.

As a result, the method of manufacturing the print head
according to the fourth embodiment of the present invention
can manufacture the print head 30 in which the light quantity
correction data CD4£k set as described above is stored in the
memory 37 of each of the drivers IC 36 corresponding to each
of'the LEDs 35. Therefore in the print head 30 formed by the
method of manufacturing the print head according to the
fourth embodiment, each of the drivers IC 36 drives each of
the LEDs 35 by using the light quantity correction data CD4k
set as described above and stored in the memory 37 (refer to
FIG. 1). Therefore, the print head 30 formed by the method of
manufacturing the print head according to the fourth embodi-
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ment can appropriately prevent the generation of the longitu-
dinal streak in the formed image. This is achieved by the
following configuration.

A change in luminosity of the image formed by driving
each ofthe LEDs 35 using the light quantity correction data is
basically substantially in proportion to a change in the light
quantity correction data, that is, changes in a changing rate
substantially equal thereto. In the image, however, when a
changing amount of the light quantity correction data
becomes large, there are some cases where the change in
luminosity deviates from a relationship of being substantially
in proportion to the change in the light quantity correction
data. In such a case, in the print head 30 using the light
quantity correction data, there is a possibility that the effect of
preventing the generation of the longitudinal streak (density
unevenness) on the image deteriorates.

On the other hand, in the method of manufacturing the print
head according to the fourth embodiment, the light quantity is
made constant by using the constant light quantity correction
data CDf found before to form the light spot SP, and the light
quantity correction data CD4 is found from the light spot SP.
By thus forming the light spot SP as the constant light quan-
tity, it is possible to suppress the generation of the longitudi-
nal streak (density unevenness) on the image to be formed
thereby, thus making the rough correction. When the rough
correction is made to find the light quantity correction data
CD4 from the light spot SP in which the generation of the
longitudinal streak (density unevenness) is suppressed, the
change in luminosity of the formed image can be substan-
tially in proportion to the change in the light quantity correc-
tion data CD4 regardless of the magnitude in the changing
amount. In the method of manufacturing the print head
according to the fourth embodiment, the light quantity cor-
rection data CD4 is stored in the memory 37 to manufacture
the print head 30. Therefore in the print head 30, each of the
LEDs 35 is driven by using the light quantity correction data
CD4 stored in the memory 37, and thereby the developing
toner amount to be determined depending upon the light
power density can be more finely adjusted to more appropri-
ately prevent the generation of the longitudinal streak (den-
sity unevenness) on the image.

Since the method of manufacturing the print head accord-
ing to the fourth embodiment basically has the same configu-
ration with the method of manufacturing the print head
according to the first embodiment, it can basically obtain the
effect similar to that of the first embodiment.

In addition thereto, in the method of manufacturing the
print head according to the fourth embodiment, the light spot
SP the light quantity of which is made constant is formed by
using the constant light quantity correction data CDtk found
before, and the light quantity correction data CD4 is found
using the ratio between the light quantity (value closely
related to the light quantity) and the magnitude in the light
spot SP. Therefore in the method of manufacturing the print
head, it is possible to more appropriately find the light power
density in the light from each of the LEDs 35 to set the light
quantity correction data CD4% with the more appropriate light
power density. In the light quantity correction data CD4k,
even in a case where the changing amount becomes large, the
change in luminosity of the formed image can be substan-
tially in proportion to the change in the light quantity correc-
tion data CD4k. As a result, the method of manufacturing the
print head can set the light quantity correction data CD44 that
can more finely adjust the developing toner amount regard-
less of the changing amount. Accordingly, in the method of
manufacturing the print head, the set light quantity correction
data CD4k is used to correct the light quantity of the light
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emitted from each of the light sources (each of the LEDs 35),
and thereby itis possible to manufacture the print head 30 that
more appropriately prevents the generation of the longitudi-
nal streak (density unevenness).

In addition, in the method of manufacturing the print head
according to the fourth embodiment, the light quantity cor-
rection data CD4k is set using the constant light quantity
correction data CDfk used to make the light quantity of the
light spot SP formed before constant in addition to the first
ratio data PDk (first factor). Therefore it is possible to more
appropriately find the light power density in the light from
each of the LEDs 35 to set the light quantity correction data
CD4k with the more appropriate light power density. As a
result, the method of manufacturing the print head can set the
light quantity correction data CD4k that can more finely
adjust the developing toner amount regardless of the chang-
ing amount. Accordingly, in the method of manufacturing the
print head, the set light quantity correction data CD4k is used
to correct the light quantity of the light emitted from each of
the light sources (each of the LEDs 35), and thereby it is
possible to manufacture the print head 30 that more appro-
priately prevents the generation of the longitudinal streak
(density unevenness).

Accordingly, the method of manufacturing the print head
according to the fourth embodiment of the present invention
can manufacture the print head 30 that can appropriately
prevent the generation of the longitudinal streak.

It should be noted that in the method of manufacturing the
print head according to the fourth embodiment, the first item
using the first ratio data PD (first factor) and the second item
using the constant light quantity correction data CDfk (sec-
ond factor) are added in the expression (4) of finding the light
quantity correction data CD4k. However, in the method of
manufacturing the print head, use of the first ratio data PDk
(first factor) as the ratio of the light quantity and the magni-
tude in the light spot SP formed by each of the light sources
(each of the LEDs 35) is only required, and the method of
finding the light quantity correction data CD4£ is not limited
to the configuration of the fourth embodiment. An example of
this may include a method of multiplying the first item using
the first ratio data PD (first factor) by the second item using
the constant light quantity correction data CDfk (second fac-
tor). In addition, the other example may include a method of
using only the first ratio data PD as the first factor without
using the constant light quantity correction data CDfk (sec-
ond factor). The further other example thereof may include a
combination of the first item and the second item according to
a different expression or a change in use of the first ratio data
PDk (first factor) or the constant light quantity correction data
CDfk (second factor).

In addition, in the method of manufacturing the print head
according to the fourth embodiment, the constant light quan-
tity data correction CDf is found to make the light quantity in
the light spot SP accurately constant, but in a case of being
capable of suppressing the generation of the longitudinal
streak (density unevenness) formed by each of the light spots
SP, the constant light quantity correction data CDf may be
made to make a difference in light quantity between the light
spots SP small, and is not limited to the configuration of the
fourth embodiment.

It should be noted that in each of the embodiments
described above, the method of manufacturing the print head
is explained as an example of the method of manufacturing
the print head according to the present invention, but the
present invention is not limited to each of the embodiments
explained above and may be provided as a method of manu-
facturing a print head that includes a substrate on which a
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plurality of light-emitting units are provided to be arrayed,
and a driving unit that drives each of the light-emitting units,
wherein a light spot is formed on a field by each of the
light-emitting units, comprising a first step of finding first
light quantity related data showing a light quantity in the light
spot formed by lighting up the light-emitting unit by the
driving unit by using a first threshold, a second step of finding
first magnitude related data showing a magnitude in the light
spot formed by lighting up the light-emitting unit by the
driving unit by using a second threshold, a third step of
finding first ratio data showing a ratio between the first light
quantity related data and the first magnitude related data, a
fourth step of finding light quantity correction data to the
light-emitting unit forming the light spot as a target by using
the first ratio data, and a fifth step of retaining the found light
quantity correction data to the print head.

Further, in each of the embodiments described above, one
light spot SP is formed by lighting up one LED 35, and
thereafter, each of the light spot SP formed in this way is
measured. However, the print head 30 may be configured
such that the plurality of sequential LEDs 35 out of the LEDs
35 lining up in line are litup simultaneously to form one light
spot (SP), and each of the light spot (SP) formed in this way
is measured. In this case, the number of the LEDs 35 that are
lit up simultaneously is made constant during a period where
the light spots are measured while targeting the same print
head 30.

In addition, each of the embodiments described above
adopts the print head 30, but the print head in the present
invention may be a print head that forms light spots (light
spots SP in each of the embodiments) on a field by driving a
plurality of light sources (LEDs 35 in each of the embodi-
ments) arrayed in line and retains the light quantity correction
data found by the method of manufacturing the print head
according to the present invention, and is not limited to the
configuration of each of the embodiments described above.

Each of the embodiments described above adopts the
image forming apparatus 10 composed of the multicolor
printer of the tandem system that forms a full color image, but
the image forming apparatus according to the present inven-
tion may be an image forming apparatus including the print
head (30) manufactured by the method of manufacturing the
print head according to the present invention, the image
bearer (photoconductor 11) on which the electrostatic latent
image is formed thereby, the developing device 13 for devel-
oping the electrostatic latent image to a visible image, and the
transfer mechanism (transfer roller 19) for transferring the
visible image on the image bearer on the recording medium P,
and is not limited to the configuration of each of the embodi-
ments described above.

In the aforementioned fourth embodiment, the light quan-
tity is corrected to be constant before the first process (step
S2) in the processing of setting the light quantity correction
data (light quantity correction value) in the first embodiment.
However, in the method of manufacturing the print head
according to the present invention, the correction of making
the light quantity constant may be made before finding the
first ratio data PD, that is, the first light quantity related data
PW and the first magnitude related data BS, wherein all the
light spots SPk formed as the constant light quantity are
measured, the first light quantity related data PW and the first
magnitude related data BS are found, and therefrom, the first
ratio related data PD is found. Thus the other configuration
(process) may be adopted, and the setting processing is not
limited to the configuration of the fourth embodiment
described above. The other configuration (process) may
include an example where the light quantity is corrected to be
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constant before the first process (step S12) in the processing
of setting the light quantity correction data (light quantity
correction value) in the second embodiment (flow chart in
FIG. 13) or an example where the light quantity is corrected
to be constant before the first process (step S22) in the pro-
cessing of setting the light quantity correction data (light
quantity correction value) in the third embodiment (flow chart
in FIG. 14).

In the above-mentioned, the method of manufacturing the
print head according to the present invention, the print head
manufactured based thereupon and the image forming appa-
ratus provided therewith are explained based upon each of the
embodiments, but each specific configuration thereof is not
limited to each of the embodiments, and is permitted in a
modification in design, additions and the like within the scope
not departing from the subject of the present invention.

What is claimed is:

1. A method of manufacturing a print head that includes a
substrate on which a plurality of light-emitting units are pro-
vided to be arrayed, and a driver that drives each of the
light-emitting units, wherein a light spot is formed on a field
by each of the light-emitting units, comprising:

a first step of finding first light quantity related data of a
light quantity in the light spot formed by lighting up the
light-emitting unit by the driver by using a first thresh-
old;

a second step of finding first magnitude related data of a
magnitude in the light spot, formed by lighting up the
light-emitting unit by the driver by using a second
threshold;

a third step of finding first ratio data of a ratio between the
first light quantity related data and the first magnitude
related data; and

a fourth step of providing light quantity correction data to
the light-emitting unit forming the light spot by using the
first ratio data, and

a fifth step of retaining the provided light quantity correc-
tion data at the print head, whereby the retained light
quantity correction data may be used to correct a light
quantity emitted by the light-emitting units.

2. The method of manufacturing the print head according
to claim 1, wherein the first magnitude related data is found
based upon a diameter dimension in the light spot.

3. The method of manufacturing the print head according
to claim 1, wherein the first magnitude related data is found
based upon diameter dimensions in the light spot as viewed in
two different directions.

4. The method of manufacturing the print head according
to claim 1, wherein the first magnitude related data is found
based upon an area of the light spot.

5. The method of manufacturing the print head according
to claim 1, wherein

at least one of the first step of further finding second light
quantity related data of a light quantity in the light spot
formed by lighting up the light-emitting unit by the
driver by using a third threshold different from the first
threshold, and the second step of further finding second
magnitude related data of a light quantity in the light spot
formed by lighting up the light-emitting unit by the
driver by using a fourth threshold different from the
second threshold, is executed, and

in the fourth step, the first ratio data and at least one of the
second light quantity related data and the second mag-
nitude related data are used to provide the light quantity
correction data to the light-emitting unit forming the
light spot as a target.
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6. The method of manufacturing the print head according
to claim 5, wherein

in the first step, the first threshold is used to find the first
light quantity related data and the third threshold is used
to find the second light quantity related data,

in the second step, the second threshold is used to find the
first magnitude related data and the fourth threshold is
used to find the second magnitude related data,

in the third step, the first ratio data is found from the first
light quantity related data and the first magnitude related
data, and second ratio data of a ratio between the second
light quantity related data and the second magnitude
related data is found, and

in the fourth step, the first ratio data and the second ratio
data are used to provide the light quantity correction data
to the light-emitting unit forming the light spot as a
target.

7. The method of manufacturing the print head according
to claim 1, wherein at least one of the light quantity related
data and the magnitude related data is found by executing
averaging processing using at least one of the plurality of light
quantity related data and the plurality of magnitude related
data found from the plurality of sequential light spots.

8. The method of manufacturing the print head according
to claim 1, further comprising:

a sixth step of finding third light quantity related data
showing a light quantity in the light spot formed by
lighting up the light-emitting unit by the driver by using
a further threshold; and
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a seventh step of providing constant light quantity correc-
tion data to the light-emitting unit to make the third light
quantity related data in the light spot constant, before the
first step,

wherein in the first step and the second step, the driver
forms the light spot by lighting up the light-emitting unit
by using the constant light quantity correction data.

9. A print head that is manufactured by the method of
manufacturing the print head according to claim 1 and
includes the substrate, the driver, each of the light-emitting
units, and a lens array to make light from each of the light-
emitting units the light spot on a field, comprising:

a memory unit that stores data which is used to drive each
of the light-emitting units, wherein the light quantity
correction data is stored in the memory to retain the light
quantity correction data.

10. An image forming apparatus comprising:
the print head according to claim 9;

an image bearer on which an electrostatic latent image is
formed by forming the light spot by the print head;

a developing device to form the electrostatic latent image
into a visible image; and

a transfer mechanism to transfer the visible image on the
image bearer, on a recording medium.
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